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They're headed for 
new frontiers 


Eacn year the Bell System selects 
hundreds of engineering graduates 
from technical schools, to find the 
answers to communications problems 
through the application of science and 
technology. A specifically qualified 
group joins Bell Telephone Labora- 
tories to develop tomorrow’s telephone 
#ystem—also, in the present emergency, 
more powerful electronic devices for 
the armed services. 

They come —thanks to the com- 
petence of our nation’s educators 
— with an excellent grounding in 
fundamentals. To equip them still 
further for their task, the Labora- 
tories operate a school at graduate 


At the Laboratories’ school for communtoe 
tions develop t training, the curriculum 
includes electronics, oscillations and waves, 
switching and transmission. Each subject @ 
resea 


level for advanced communications, 

The new men receive an intensive 
course in the latest theory and tech 
niques. At the same time they take 
their places as members of the Tech: 
nical Staff doing responsible work 
which, with their classroom instruc 
tion, reveals where they can make the 
most of their aptitudes. 

More than ever America’s future 
depends on men and women trained 
to think ahead in technology whether 
for tomorrow’s telephones or national 
defense. By helping them, the Labora- 
tories help make America’s telephone 
system the world’s best, help the armed 
forces keep our country strong. 


BELL TELEPHONE LABORATORIES 


Exploring and inventing, devising and perfecting, for con- 
tinved improvements and economies in telephone service. 


LEADING “INTERNATIONAL TEXTBOOKS” 
in MECHANICAL ENGINEERING 


| JENNINGS and LEWIS’ AIR CONDITIONING 
AND REFRIGERATION 


This extensively rewritten third edition, which includes recent develop- 
ments and new technical data, gives engineering students a sound working 
basis in the fundamental essentials of heating, ventilating, and refrigera- 
tion. Currently adopted in 59 colleges and universities. 595 pages, 
169 illustrations. $6.00 


LYTLE and GOULD’S MANUFACTURING 
EQUIPMENT AND PROCESSES 


A completely new book, blending a selective treatment of mechanical en- 
gineering and engineering economics—and stressing principles and pur- 
poses. The authors present the kind of “know-how” an engineer needs 
in deciding what machines and processes will best meet any set of re- 
quirements. 750 pages, 520 illustrations. . $5.50 


OBERT’S INTERNAL COMBUSTION 
ENGINES—Analysis and Practice 


The text covers diesel and gasoline engines for automotive, train and 
airplane duties, plus gas turbines, dual fuel engines, gas diesels, fuels, 
lubricants and additives. The “Bible” of the subject; now more than 125 
college adoptions. 614 pages, 320 illustrations. $5.50 


CLAPP and CLARK’S ENGINEERING 
MATERIALS AND PROCESSES 
—Metals and Plastics 


The second edition of this popular book, completely revised, and including 
considerable new material, still carries the general plan of the original 

__, book, by treating the physical properties and uses of the principal engi- 
a! [neering materials—metals and plastics—together with a description of the 
~ methods by which these materials are processed. 502 pages, 386 illus- 


trations. $5.00 
Send for EXAMINATION COPIES! 


INTERNATIONAL TEXTBOOK COMPANY 
SCRANTON 9, PENNSYLVANIA 
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An understandable study of 
how radio equipment operates. . . 


PRINCIPLES of RADIO 


Sixth Edition. By Keirno Henney, Consulting Editor, 
“Electronics and Nucleonics,” and Gien A. Ricuarpson, Jowa 
State College. The emphasis in this completely revised text- 
book is on the operation of basic radio circuits. In line with 
this, the authors include the practical operating ranges of 
typical equipment wherever possible. The suggested experi- 
ments have all been worked out in the laboratory, and the 
problems are of the type likely to be met in practice. 


Each section of the Sixth Edition has been completely re- 
written. The most important improvements include a full 
treatment of a-c and d-c circuits prior to the discussion of 
vacuum tube circuits, a chapter on electronic test equipment, 
and full chapters on frequency modulation, television, radar, 
and wave shaping circuits. Ready in Fanuary. 655 pages. 
Prob. $5.50. 


Revised to conform to the new 
International Screw Thread Standards . . . 


MACHINE DESIGN DRAWING ROOM PROBLEMS 


Revised Fourth Edition. By C. D. AtBert, Cornell Uni- 
versity. This is the first textbook to include the new Inter- 
national Screw Thread Standards released by the American 
Standards Association in 1950. Chapter 25 has been revised to 
conform to the standard of Unified and American Screw Threads 
and Fits, and to conform to the most recent standards available 
for the heads and nuts of screw fasteners. Twenty-seven new 
tables replace 16 old ones, and 19 new illustrations have been 
added. 


Chapter 26 has been rewritten in accordance with the latest 
standards available on drill sizes, pipe threads, pipe plugs and 
flanges, shafting, keys, washers, and taper, dowel, and cotter 
pins. Twenty-two new tables replace 16 old ones, and 11 new 
illustrations have been added. Ready in December. 538 pages. 


$5.00. 


Send for copies on approval 
See ils back cover for news of other Wiley books 


JOHN WILEY & SONS, Inc. 


440 Fourth Avenue New York 16, N. Y. 
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Revised Edition 


AN ELEMENTARY TEXT IN 
HyprAutics & Friuip MECHANICS 
Ralph W. Powell 


Ohio State University 


New articles in this text are: Fluid Pressure Mechanisms, 
Submerged Weirs, Direct Solution of Pipe Problems, Flow 
Through Porous Material, and Efflux of Compressible Fluids. 
Other chapters have been almost entirely rewritten. There 
are 531 problems in the new edition. The author gives 
reference to recent work. 1951—$4.75 


PRACTICAL PHOTOGRAMMETRY 
H. Oakley Sharp 


Rensselaer Polytechnic Institute 


Professor Sharp presents a concise discussion of the funda- 
mental principles of photogrammetry with examples of prac- 
tical application. The book contains a selection of the prin- 
cipal theories and practice which an engineer is most apt to 
encounter in general engineering practice. Many photographs 
and diagrams illustrate the text. Published in November. 
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Introduction to 


THe Stupy of AIRCRAFT 
VIBRATION & FLUTTER 
Robert Scanlan 


Rensselaer Polytechnic Institute 


Robert Rosenbaum 


Civil Aeronautics Administration 


This text is intended to serve as a basic introductory text 
dealing with modern techniques of aircraft dynamics. Funda- 
mental vibration theory is treated from the Lagrangean ap- 
proach. This basic material is then extended to cover the 
field of aircraft flutter. The early chapters lay a ground- 
work in mathematics, mechanics and vibrations. 19541— 


$7.50 


Revised Edition 


Route SURVEYS 
Harry Rubey 


University of Missouri 


In revision this book contains 21 chapters and an appendix. 
All material is brought up-to-date and now includes logging 
engineering, cableways, and beltways. The author has 
added new tables and modified others. The chapter Com- 
parison of Various Definitions of Degree of Curve has been re- 
written and the chapters Highway Practice and Aerial Pho- 
tography in Route Surveys represent new material. 1951— 
$5.25 


JTHE MACMILLAN COMPANY 


60 FIFTH AVE., NEW YORK 11, N.Y 
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Widely Adopted PITMAN Yeats... 


LABORATORY MANUAL IN SOIL MECHANICS 


By Raymonp F. Dawson. ‘“.. . a fine and timely contribution to 
the science of soil mechanics. It is the only up-to-date and com- 
plete manual that I know of . . .’”-—Boris W. Boguslavsky, Georgia 
| Institute of Technology 235 pages, $3.25 


ELECTRICAL FUNDAMENTALS, CIRCUITS AND 
MACHINES FOR ENGINEERS 


By R. W. Antouist. “. . . covers almost the entire field of 
electrical engineering in a manner well suited to the requirements 
of non-electricals. I am especially pleased to see the introductory 
chapters on Illumination, Instruments, Motor Control and Distri- 
bution .. .”—M. E. Forsman, Tulane University 400 pages, $5.00 


HEAT POWER FUNDAMENTALS 


By M. Leonarp & L. “.. . an ex- 
cellent treatment of a comprehensive survey of heat power funda- 
mentals for the undergraduate student.”—E. W. Jerger, Iowa 
State College 596 pages, $5.75 


MODERN METALLURGY FOR ENGINEERS 


By Frank T. Sisco. ‘“... the best text on engineering metallurgy 
for mechanical, civil and aeronautical engineers.” —E. D. Kinney, 
University of Kansas 499 pages, $6.00 


You are cordially invited ta send jor examination copies. 
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CORCEGE 


ENGINEERING ECONOMY 


by H. G. THUESEN, Head of the School of Industrial Engineering, 
Oklahoma A & M College 
—A well-rounded, teachable study, with 281 problems well divided 
among the various engineering fields. Unusual material includes such 
topics as economic lot size, present economy, treatment of estimates, 
and efficient use of personnel. 


—lIllustrates nearly all concepts, techniques, and practices by concrete 
examples, charts, tables. 


—Presents special method for designating interest factors which simpli- 
fies discussion of problems, facilitates setting up problems for solution, 
and greatly reduces the labor of grading them. 


501 pages 55” x 83” Published 1950 


AIRCRAFT JET POWERPLANTS 
by FRANKLIN P. DURHAM, University of Colorado 


—Organization of this text is unique—there is no single chapter or sec- 
tion on the flow of compressible gases. Rather, this important theory 
is developed throughout the book wherever its application requires 
its use. 


—Chapters 1-6 are the basis for a short course in jet propulsion and gas 
turbine —— Chapters 7-11 present a detailed study of the 
components of jet engines. Coverage of fundamentals of ramjets and 
— (Chapters 12-13) is much more complete than in any other 


326 pages 53” x 83” Published 1951 


MOTION AND TIME STUDY 


by MARVIN E. MUNDEL, Purdue University 


—AIll material in this text has been rigorously PRE-TESTED: For 10 
years, college research groups under the guidance of Purdue’s Business 
and Management Laboratory tested each theory, procedure, technique 
and application. Only those which proved effective in actual indus- 
trial use are included in this book. ide variety of illustrations show 
applications ranging from extremely fine poses Poe to steel mill work. 


457 pages x2” Published 1950 


Send for your copy of each of these texts today 


PRENTICE-HALL, Inc. 70FifthAvenue New York 11,N. Y. 
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ENGINEERING IN PUSLIC HEALTH 
By Harotp E. Bassitt, University of Illinois. In press 


A new text by a leading authority in the sanitary engineering field, this text 
emphasizes the breadth of knowledge required by the engineer in public health, 
showing that it involves the application of knowledge in such major areas as 
civil and mechanical engineering, in addition to special knowledge required in 
the control of environment. 


AIR POLLUTION. _U. S. Technical Conference on Air Pollution 


Edited by Louts McCase, U. S. Department of the Interior, Bureau of 
Mines. Ready in June 


Presents the most up-to-date information available in the inter-related fields of 
air pollution. The most highly-qualified specialists in this field in industry, 
Government, research organizations, universities and other institutions have 
participated in this project. 95 chapters are included, grouped for convenient 
reference under Agriculture, Analytical Methods and Properties, Equipment, 
Health, Meteorology, Instrumentation, and Legislation. 


UNIT PROCESSES IN ORGANIC SYNTHESIS. New 4th 
Edition 
By P. H. Groceins, United States Department of Agriculture. Chemical 
Engineering Series. Ready in February 


Covers the industrial technique of converting organic raw materials into usable 
products through the mastery of unit processes. Underlying principles and 
factors for each unit process are organized in a systematic manner, with most 
emphasis on fundamentals and the importance of kinetics and thermodynamics in 
the development of industrial chemical operations. 


ABSORPTION AND EXTRACTION. New 2nd Edition 


By Tuomas K. SHERwoopD, Massachusetts Institute of Technology, and 
Rosert L. Picrorp, University of Delaware. Chemical Engineering Series. 
Ready in December 


Covers the theory, design procedures, and performance data relating to mass 
transfer between phases, especially the industrial counter-current operations of 
gas absorption and liquid-liquid extraction. The new revision covers the large 
amount of new material which has become available since publication of the 
first edition. 
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BASIC ENGINEERING THERMODYNAMICS 
By V. W. Younc, Oklahoma A. & M. College. Ready in March 


Designed to provide full coverage of the subject for undergraduate students in 
mechanical engineering, this text is characterized by its careful selection of 
material, continuity of treatment, balance and consistency in all topics, rigor 
of treatment, and readability and clarity. 


TOP MANAGEMENT ORGANIZATION AND CONTROL 


By Paut E. Hotpen, Lounssury S. Fisu, and Husert L. Smitu. 257 
pages, $5.00 


A field study of current organization and control practices, this book shows 
how policies are formed, how authority is delegated, how control is effected, 
how departmental and divisional points of view are harmonized, how results 
are measured, how extravagant practices are corrected and waste eliminated. 


ELECTRONIC ANALOG COMPUTERS 


By Granino A. Korn, Lockheed Aircraft Corp., and THERESA M. Korn. 
In press 


A comprehensive text and reference book on the design and applications of 
electronic computers of the d-c analog type, including repetitive computers, 
used as differential analyzers and equation solvers. All important advances 
are covered; and both circuit theory and practical design and operation tech- 
niques are treated. 


BUCKLING STRENGTH OF METAL STRUCTURES 


By Frieprich Bueicu, Engineering Societies Monographs. Ready in 
December 


Provides a wealth of information on the stability of metal structures as far as 
it affects structural engineers and naval architects. Condenses and sifts all 
research papers in this field, compiling in a single volume practical methods 
of application, formulas, tables and graphs. All recent developments in the 
field of inelastic stability are covered. 


Send for copies on approval 


McGRAW-HILL EY BOOK COMPANY, Inc. 


xt 
h, 
aS 
in 
n 
of 
of 
ve 
cal 
| 
ind 
ost 
: 
in 
and 
laSS 
of 
rge 


ANALYSIS OF ALTERNATING-CURRENT CIRCUITS 


By Wirsur R. LePace, Syracuse University. Electrical and Electronic 
Engineering Series. In press 


A modern text, presenting in a clear and logical sequence material covered in 
the junior year A-C circuits courses, this text treats principally the linear 
electric circuits subjected to steady state sinusoidal currents and voltages. 
Many illustrative examples accompany the text as well as an excellent set of 
problems. 


GENERAL NETWORK ANALYSIS 


By Wirsur LePace and SAMUEL SEELy, Syracuse University. Electrical 
and Electronic Engineering Series. Ready in December. 


A text designed to lay the foundation for most phases of network analysis, this 
book is developed from elementary concepts. It covers lumped and distributed 
networks in the steady state and lumped networks in the transient state. Em- 
phasis is on understanding rather than on rules for working problems. 


HARMONICS, SIDEBANDS, AND TRANSIENTS IN COM- 
MUNICATION ENGINEERING 


By C. Louis Cuccta, RCA Laboratories, Princeton, N. J. McGraw-Hill 
Series in Electrical and Electronic Engineering. Ready in April 


An advanced, specialized mathematics book for communication engineers offering 
a combination of a textbook on communication engineering, having wide utility 
in the fields of radio, television, radar, and nuclear electronic problems, and a 
treatment of modern mathematical analysis in the communication engineering 
field. 


ELECTRIC TRANSMISSION LINES. Distributed Constants, 
Theory and Applications 


By Hucu H. Sxru1ne, Stanford University. McGraw-Hill Electrical and 
Electronic Engineering Series. 438 pages, $6.50 


A presentation of the theory of circuits with distributed constants, which is 
valid at all frequencies, followed by chapters on the application of this theory to 
radio-frequency lines, power lines, telephone lines, filters, and wave guides. 
Written for the more general type of course, this treatment is suitable for power 
and communications students. 


Send for copies on approval 
McGRAW-HILL BOOK COMPANY, Inc. 
330 West 42nd Street New York 18, N.Y. 
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New Hampshire— Versatile Vacationland 


Annual Meeting ASSE. 
Dartmouth College—June 23-27, 1952. 


By JANE A. BENNETT 
Assistant, Office of the News Service, Dartmouth College 


Crowned by Mt. Washington, highest 
point in the East, and embellished by cool 
forests, rolling hills, scenic lakes and 
rivers, and a tiny patch of seacoast, New 
Hampshire in the summer is as good a 
place to live and play in as it is to look 
at. The topography, the weather and 
the people have banded together to make 
the state one of the most versatile recrea- 
tion areas in the country. The artist and 
the mountain climber, the fisherman and 
the tourist will all find what they seek in 
the Granite State. 

Besides the man-made recreational fa- 
cilities and such natural attractions as 
lakes and mountains, New Hampshire has 
an ideal summer vacation climate, pleas- 
antly warm days and cool nights. This 
variability in temperature is healthful as 
well as enjoyable. 

Parks, maintained in all parts of the 
state by the Forestry and Recreation De- 
partment, offer camp sites, hiking trails, 
fishing, swimming, and picnicking areas; 
private organizations such as the Ap- 
palachian Mountain Club and the Dart- 
mouth Outing Club help the U. 8. For- 
estry Service in caring for the miles of 
tramping trails which cross and recross 


the state; Yankee hostelries invite the- 


traveler at all seasons of the year, and 
Yankee ingenuity provides him with 
things to see and do. 

The northernmost part of the state is 
noted for its fish-laden Connecticut Lakes 
where land-locked salmon, lake trout and 


brook trout tempt the anglers. The Con- 
necticut, which forms the greater part of 
New Hampshire’s western boundary, has 
its origin in these northern lakes. 

Another faverite fishing spot, not far 
from Dartmouth College, is Lake Suna- 
pee, famed for its aureolus or golden 
trout which is exclusively a New Hamp- 
shire fish. Hundreds of streams and 
ponds provide brook and rainbow trout, 
bass, pickerel, and land-locked salmon, 
and new fishing areas are constantly 
being created by reclamation and stock- 
ing. 

Moose Brook State Park, north of the 
Presidential Range, is well located for 
the trout fisherman because the Ammo- 
noosue and Moose Rivers and several of 
their tributaries run through the area. 
For the salt-water fisherman New Hamp- 
shire offers the waters: off New Castle 
and the Isles of Shoals where bluefin tuna 
may be speared. 

Since Pinkham Notch is the head- 
quarters of the Appalachian Mountain 
Club, hikers flock to the Granite State. 
A system of shelters is maintained and 
the trails are kept in good condition in 
the White Mountain National Forest 
and the numerous state parks. 

Wellington Park, not far from Han- 
over, Monadnock Park, in the southern 
part of the state, and Moose Brook and 
Mt. Prospect Parks in the White Moun- 
tain area are networked with hiking 
trails, some of which double for skiing 
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during the winter months. Mt. Sunapee 
State Park and Belknap Recreation Area 
near Guilford operate as both summer 
and winter parks, running chair lifts 
the year round for sightseeing and skiing 
and providing good swimming and play- 
ing facilities. 

New Hampshire’s parks are a great 
credit to the state. All provide attractive 
pienicking areas and are well maintained. 
Most parks have camping sections and, 
wherever possible, bathing places. Rho- 
dodendron State Reservation in the south- 
ern part of the state is a naturalist’s 
playground in July when the shrub which 
gives the park its name is in bloom. 
Weekly square dances and the annual 
craftsmen’s fair are held in the Belknap 
Recreation Area. Mt. Sunapee Park pro- 
vides such summer attractions as periodic 
lobster feasts and clam bakes atop the 
mountain, Blanket Pops concerts, and 
the annual Guides Show, a field day for 
woodsmen. 

Many recreational facilities are of- 
fered by private concerns. Dartmouth’s 
Mount Moosilauke, near Warren, lures 
climbers with its pleasant climbing 


trails and the comfortably rustic Ravine 
Lodge at the foot. The Maine-to-Georgia 


The Presidential Range from 
Pinkham Notch 


NEW HAMPSHIRE—VERSATILE VACATIONLAND 


Appalachian Trail runs through the res- 
ervation. Franconia Notch, Tuckerman 
Ravine, North Conway and other New 
Hampshire spots that are by-words to 
the Eastern skiing fraternity have their 
summer appeal as well. The Mt. Cran- 
more skimobile at North Conway and the 
aerial passenger tramway at Cannon 
Mountain are busy all year round taking 
visitors to mountain peaks from which 
spectacular views are to be had. The 
tramway, opened in 1938, is the only one 
of its kind in North America. Its glass- 
enclosed cars, hanging from heavy cables, 
carry 27 passengers at a time from the 
valley station to an elevation of over 
4000 feet. 

New Hampshire’s recreational faeili- 
ties are not all for the outdoorsman; the 
vacationist who likes to relax or take 
sightseeing tours is welcomed by the 
state’s hostelries which range in style 
from the sumptuous Mount Washington 
Hotel at Bretton Woods to the simplicity 
of the cabin courts. Although many va- 
cation resorts provide recreational fa- 
cilities, a series of day trips from almost 
any place in the state will yield a variety 
of sights and activities. 

Visitors to the White Mountain Na- 
tional Park must crane their necks to 
gaze up at the “Old Man of the Moun- 
tains” high on Profile Mountain. This is 
only part of a 6000-acre wonderland 
known as Franconia Notch. In the park 
cutting precipitously into the rock at 
the foot of Mt. Liberty is the Flume, a 
geologic chasm almost 700 feet long. A 
drive through Franconia Notch is an 
easy trip from the vicinity of Hanover. 

Mt. Washington with its cog railway 
is an attraction for all New Hampshire’s 
visitors. The highest peak east of the 
Rockies and north of the Carolinas has 


-a weather all its own; passengers on the 


famous railway riding up in the sunlight 
may arrive at the summit in a cloud bank 
or may be treated to a view of several 
states. There are a hotel, an Air Foree 
icing research station, and a weather ob- 
servatory on the mountain top. 
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The cog railway, reputedly one of the 
shortest, safest, and most expensive rail- 
roads to operate in the world, was in- 
vented by Sylvester Marsh and the first 
ascent was made in 1869. Marsh allowed 
Swiss engineers to copy his railway for 
the Alps. Both the automobile road and 
the railway are open until the middle of 
October. 

At the Lost River Reservation, west of 
Franconia Notch, there is a tour through 
the scenic gorge filled with phenomena 
of nature, and Kinsman and Crawford 
Notehes are targets for many visitors’ 
cameras. As an aid to travelers the 
state of New Hampshire has carefully 
labeled its views by means of roadside 
signs. 

South of the White Mountains is one 
of New Hampshire’s biggest and _best- 
known playgrounds, Lake Winnipesau- 
kee. The lake, a few hours drive from 
Dartmouth College, is over sixty miles 
around with an indented, tree-lined shore. 


NEW HAMPSHIRE—VERSATILE VACATIONLAND 


The Connecticut River Valley Near Dartmouth College, Hanover, N. H. 


Life on or near the lake varies from the 
seclusion of an island camp to the live- 
liness of a few of the towns which go in 
for the typical tourist attractions—boat 
trips, casinos, and beauty contests. Win- 
nipesaukee is surrounded by many 
smaller, and equally lovely lakes, all 
thickly settled with summer hotels and 
children’s camps. 

South of the lake region, on New 
Hampshire’s diminutive seacoast lies 
Portsmouth, which is a bit of the 18th 
century held over to the present day. 
Submarine-building in the Portsmouth 
Navy Yard, actually across the river in 
Kittery, Maine, is the main industry in a 
city where once considerable wealth was 
brought by sea trade and the ship-build- 
ing and whaling industries. Many old 


mansions are located near the harbor. 
Most of these “castles” of the princes of 
commerce, set close to the narrow brick 
sidewalks, are now maintained as mu- 
seums by historical societies. 
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has been immortalized in the writings of 
Thomas. Bailey Aldrich. 

Just out of Portsmouth Harbor lie the 
Isles of Shoals, only one of which is in- 
habited. These islands boast of a wealth 
of tales about pirates and buried treasure, 
early explorers, and prohibition rum- 
runners. On Star Island are a hotel and 
cottages maintained for the Congrega- 
tional and Unitarian-Universalist summer 
religious conferences. South of Ports- 
mouth stretch the state’s beaches which 
attract hoards of visitors. There are 
fashionable resorts at Rye and Jenness 
and a large state park at Hampton 
Beach, just north of the Massachusetts 
line. This is the area for the vacationist 
who likes to sun-bathe, swim, and eat 
lobster. Though small, the seacoast area 
attracts its share of the vacation throng. 

Back from the coast itself are such 
picturesque towns as Exeter, home of 
Phillips Exeter Academy, and Durham, 
site of New Hampshire’s state university. 
These towns have the shady streets and 
dignified homes that typify New England, 
and have, in addition, the sightly cam- 
puses. 

Another campus that does credit to 
New Hampshire is that of Dartmouth 
College, crowning the banks of the Con- 
necticut River in the west-central part of 
the state. The college is as near to the 
many picnicking and amusement spots 
of Vermont as to those of the Grantite 
State. Daily many visitors come to 
Hanover and take advantage of the 
guided tours around the campus, featur- 
ing Dartmouth’s Baker Library and the 
fine athletic facilities of the college. Both 
‘Dartmouth and the University of New 
Hampshire open their campuses during 
the summer to conference groups and 
special summer schools. 


Many houses of historic significance 


are open as museums, some during the 
summer months only. At Center Sand- 
wich is a Museum of Original U. S. Patent 
Models and a clock museum is located at 
Georges Mills. There are art exhibits 
and craft shows throughout the summer 
months in various parts of the state. An- 
nually the League of New Hampshire 
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Arts and Crafts sponsors a fair in Guil- 
ford; it also maintains retail stores for 
league members’ wares. Summer art 
schools sponsor exhibitions, and galleries 
such as the Currier Gallery in Man- 
chester and the St. Gaudens Memorial in 
Cornish have a varying program of dis- 
plays. 

Summer theaters flourish, and numer- 
ous water carnivals and boat races are 
held on the lakes. There is even a sun- 
mer ski jumping event held on crushed 
ice in the Belknap Recreation Area. Ten- 
nis and golf tournaments, horse shows 
and dog shows are popular features dur- 
ing the summer months. 

The State Planning and Development 
Commission, at Concord, puts out a Ree- 
reational Calendar each year which lists 
the dates of athletic events, animal shows, 
summer conferences, fairs—both the 
street and county varieties, and any spe- 
cial events of the season. Programs for 
the summer theaters are listed and the 
opening and closing dates for state-run 
parks. 

There are summer schools and con- 
ferences, varying in length from a week 
to the entire summer. All sorts of peo- 
ple, from credit executives to camp nature 
counselors, from music educators to motor 
vehicle fleet supervisors, come together 
to study or confer. Writers’ conferences 
and folk dance camps are now regular 
parts of a New Hampshire summer. In 
Peterborough there is the well-known 
McDowell Colony, a retreat for artists, 
writers, and composers who want to work 
without disturbances and distractions. 
Founded by Mrs. Edward McDowell after 
her husband’s death, the colony pro- 
vides for other artists the atmosphere 
the composer found so beneficial to his 
work. 

New Hampshire is everybody’s play- 
ground. The State Planning and Devel- 
opment Commission in Concord has is- 
sued statements showing the marked in- 
crease in the vacation industry from year 
to year. The Commission, always ready 


to provide information to any would-be 
vacationists, is constantly trying to make 
the versatile state still more attractive to 
natives and visitors alike. 
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Education for Action* 


By W. L. EVERITT 
Dean, College of Engineering, University of Illinois 


A good educational program requires 
sound planning, both in the design of the 
curriculum and in the presentation of 
individual courses by the instructor. 
Sound planning requires a clear defini- 
tin of objectives. To be effective in 
operation the objectives of an educa- 
tional plan must be understood and con- 
curred in by both the teacher and the 
student. The objectives should be limited 
in number but be sufficiently clear that 
they can be used to make decisions on 
methods and procedures. From an engi- 
neering viewpoint, the objectives might 
be considered as dimensional guides to 
bound the problems which are met from 
day to day. 

Objectives which are now universally 
accepted in university teaching are: 


1. Teach to Think. 
2. Teach Fundamentals. 


I propose a third objective which I 
believe can help us to reach sound de- 
cisions in the planning of curricula and 
in the conduct of individual courses. It 
is: 


3. Teach to Achieve Action. 


A particular curriculum must, of course, 
be planned within the framework of the 
profession. Within this ever-expanding 
framework these three objectives may 
bound particular problems as indicated 
graphically by Fig. 1. 


*Presented at the Educational Methods 
Conference, ASEE Annual Meeting, June 
26, 1951. 


I submit these premises: 


1. The basic aim of the professional 
man is to achieve sound action. 

2. The basic job of the teacher of pro- 
fessional men is to prepare his stu- 
dents to do this. 


We must then answer the question: 
Does our program prepare him for the 
steps necessary to secure sound action? 


Steps to Action 


What are the steps necessary to secure 
action and what is their sequence? My 
conception of them is indicated by the 
chart shown in Fig. 2. The next question 
is: What impact does the analysis of 
this chart have upon an engineering edu- 
cational program? 

We immediately recognize that most 
problems develop from the experience of 
the past, with roots in our history. Some 
roots are shallow, others deep. It would 
appear that history—particularly that of 
our profession, of the Industrial Revolu- 
tion, and of our social and political strue- 
ture—is an essential part of the educa- 
tion of men who are to solve the problems 
of the present and the future. 

We recognize next that one of the most 
important skills necessary for the solu- 
tion of problems is the ability to formu- 
late and divide them so that they can be 
tackled with the tools available. Prob- 
lems are usually formulated almost en- 
tirely by the instructor. The student 
gets very little experience in this essen- 
tial activity. Adequate planning by the 
instructor can correct this deficiency. 
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FRAMEWORK OF PROFESSION 


Fic. 1. Dimensional guides in the development of engineering curricula and courses. 


Laboratory courses, particularly, can be 
so developed that only the broad pur- 
poses of the experiments may be outlined 
and the detailed formulation of the prob- 
lems may be left to the student. 

After formulating and dividing the 
problem, the next step is to collect in- 
formation. In both laboratory and class- 
room instruction, we far too commonly 
provide the student with just the right 
amount of data, no more and no less. If 
he does not use some of the data, he feels 
he is in the same situation as if he had 
reassembled a machine and found a few 
bolts and gears left over. He uses this 
as a clue that he has made a mistake. 
But in an actual problem an engineer 
would have the whole world of informa- 
tion at his disposal. He inevitably col- 
lects some that he needs and some that is 


of little or no importance. The sorting 
of this into that which is relevant and 
that which is immaterial is an important 
part of his professional procedure. He 
also has to know how to find information 
which is available, what he must secure 
by his own experiment and observations, 
and how to get material from discussions 
with others. The art of collecting in- 
formation is not intuitive but must be 
learned. Our educational program re- 
quires a progressive weaning process s0 
that by the time a student graduates he 
is ready to proceed without too much 
spoon feeding or guidance. 

We next observe that information must 
be subjected to two types of analysis. 
One is quantitative or mathematical; the 
other involves many other considerations 
which cannot be reduced to numbers. 
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Qur present engineering education 
stresses almost entirely analyses associated 
with mathematical operations. Never- 
theless, we know that many engineering 
decisions must be made on the basis of 
human reactions, customer appeal, labor 
relations, company policy, ete. It is true 
that this area is more difficult to teach. 
Skill in this type of evaluation also de- 
pends upon experience and maturity 
which may not be susceptible to too much 
acceleration. But in setting up our prob- 
lems we should emphasize that, in the 
practice of the profession, this type of 
evaluation is important, and that, fre- 
quently, the skill with which it is done 


determines the speed and distance which 
the individual may move in his career. 
It also indicates the practical importance 
of the humanistic-social stem now being 
developed in engineering curricula and 
helps to convince the student that he 
must pay serious attention to these areas. 

Analysis, whether mathematical or non- 
quantitative, is wasted unless it is trans- 
lated into conclusions. At this point the 
engineer may find that something is 
missing; he may not have collected 
enough information or the right informa- 
tion. He may not have formulated the 
problem properly. This discovery indi- 
cates that he may have to go back some- 
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Fig. 2. Steps in securing sound action. 
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where along the line and change his state- 
ment of the problem or get additional 
information. 

On the chart (Fig. 2) I have called 
this process “feedback” by analogy to a 
linkage now recognized as of great im- 
portance in many physical systems. Prop- 
erly done, feedback will provide a 
stabilizing influence on the operation or 
operating system. Improperly _per- 
formed, feedback may result in instabil- 
ity. An unstable situation in problem 
solving is indicated by the individual 
who can never reach a conclusion be- 
cause he is never satisfied that he has 
enough data to be “sure.” Engineers 
seem particularly prone to this fault, and 
students can be helped by experience 
with problems which do not have a unique 
answer, or where the information may be 
inadequate. 
quently must make conclusions on insuf- 
ficient evidence or incomplete data. 


Specific Recommendations 


In practice, conclusions must be fol- 
lowed by specific recommendations for 
action by others. These recommenda- 
tions must be followed by a whole hier- 
archy of decisions before they can be 
translated into action. The securing of 
decisions is usually accomplished by oral 
persuasion and written reports. - Engi- 
neering curricula on every campus are 
noted (or should I say notorious?) for 
the number of reports which the students 
are required to write. But have we been 
using these reports for real training in 
persuasion, their most important fune- 
tion in professional practice? It can 
never be accomplished by stereotyped 
forms. We have, in general, created a 
paradox: we have required so many re- 
ports that our students have not learned 
how to write a real report. Would it 
not be better to require fewer reports 
but have them addressed to different 
hypothetical readers? One might be 


a simple memorandum to refresh the 
writer at a later date, i.e, addressed to 
himself. Another might be a memoran- 


Remember, engineers fre-- 


dum to establish priority in a patent 
ease. Another could be addressed to his 
technical superior. Still another might 
be intended to secure agreement with his 
recommendations by both an engineering 
supervisor and a non-technical officer of 
his company. Finally, he might prepare 
a report of a technical development for 
presentation to a service club. Varying 
the hypothetical reader and the aim to be 
accomplished would give him experience 
in reducing his conclusions or observa- 
tions to writing that is focused and ef- 
fective. 

Ultimate improvement in engineering 
education must depend not merely on 
changing the names of courses within the 
curricula, but also on the method of 
teaching courses now recognized as es- 
sential in their technical content. This 
is particularly true if we are to develop 
real facility in problem formulation, col- 
lection of information, broad analysis, 
and presentation. 

Engineering practice involves processes 
of integration, the use of many sources 
and disciplines to supply a service or 
machine useful to man. Even when we 
are working or teaching in a limited area, 
we should keep the problems of synthesis 
or integration illustrated by the chart of 
Fig. 2 well in mind. It would also ap- 
pear that we should give more considera- 
tion to teaching by the “case method” 
which has proven so effective in other 
professional curricula, notably law. 

Fortunately, since problem-solving is 
a necessity in every form of human ac- 
tivity, the proposed objective of “Teach 
to Achieve Action” gives guidance in 
preparing the student for educated citi- 
zenship as well as for a professional 
career. Hence, this presentation should 
not be interpreted as a plea to educate 
only in practical fields, except as all edu- 
cation which is related to living may be 
considered practical. 

I realize that not all the items dis- 
cussed here can be introduced into every 
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eourse. They will be more difficult to 
incorporate in sophomore physics than 
in senior courses. I also recognize that a 
program taking these ideas into account 
may be more difficult for the instructor, 
particularly in the problems of grading. 
But if our objectives are clear to our 
students and are acted upon by our 
faculty, marked progress can be made 
even within the confines of the existing 
shortage of time in our engineering 
curricula. 

In summary, the objective “Teach to 
Achieve Action” indicates that the fol- 
lowing items are important in both our 
curricula and course planning: 
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1. Knowledge and appreciation of 

history. 

. Formulation of problems. 

. Collection of information. 

. Distinguishing the relevant from 

the irrelevant. 

5. Non-quantitative evaluation, par- 
ticularly involving human reactions, 
as a companion of numerical analy- 
sis. 

6. Translation of analysis into conelu- 
sions which are then reduced to spe- 
cific recommendations. 

7. Oral and written presentations in 
a form designed to accomplish a 
clearly perceived, practical purpose 


DO 


James H. McGraw Award in Technical 
Institute Education 


The purpose of this award is to recog- 
nize and encourage outstanding contribu- 
tions to technical institute education. 
Candidates for it may be teachers, au- 
thors, or administrators who are, or have 
been, affiliated with an institution which 
offers or sponsors training of the techni- 
cal institute type. 

This is an annual award of the sum of 
$500, and it is made at the annual dinner 
of the Technical Institute Division of the 
American Society of Engineering Educa- 
tion each June. It is made upon the rec- 


ommendation of the James H. McGraw 
Award Committee, members of which are 
appointed annually by the President of 
the American Society of Engineering 
Education. Nominations for the award 
should be sent to the Chairman of the 
Committee, Professor H. P. Adams, Okla- 
homa A. & M. College, Stillwater, Okla- 
homa, by March 15, 1952. The award is 
made possible by the McGraw-Hill Book 
Company in memory of James H. Me- 
Graw. 
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Cooperative Graduate Study 


* 


By N. W. DOUGHERTY 
Dean of Engineering, University of Tennessee 


At the Fontana meeting last summer 
we made a brief report regarding pos- 
sible cooperation on a graduate level 
with such agencies as the Tennessee Val- 
ley Authority. After the meeting at 
Fontana we have made some further ex- 
ploration of this problem. 

A few of those present at Fontana 
attended a meeting of the Board of Con- 
trol for Southern Regional Education 
at Daytona Beach, Florida in early 
September. One of the topies for dis- 
cussion was possible cooperative gradu- 
ate study with industry. The writer 
served on one of the work committees 
for the three days of the conference. A 
statement of principles which should be 
used in developing such a program fol- 
lows: 


1. That the primary conception of the 
utilization of agencies in graduate 
education by institutions is founded 
on the realization of mutual bene- 
fit, and that the institution-agency 
relationship is consistent with the 
educational purposes of the institu- 
tions and the respective purposes 
of the agencies. 

2. That the responsibility for awarding 
academic degrees shall reside in the 
institution. In this connection the 
institution will approve standards 
of instruction and programs of 
study and research, and will be re- 
sponsible for the evaluation of stu- 
dent accomplishments, including the 
research entering a dissertation 
from the point of view of its accept- 


* Presented at a meeting of the South- 
eastern Section of ASEE, Biloxi, Missis- 
sippi, March 24, 1951. 


ability for satisfying institutional 
requirements. 


. That there should be developed 


proper standards for acceptance of 
residence credit for work done in 
the agency under programs ap- 
proved by institutions and agencies. 


. That the institution shall approve 


the eligibility of the agency staff to 
guide and to assist in the direction 
of research, including thesis research, 
and shall recognize the desirability 
of agency staff participating in the 
final examinations of students whose 
research they have guided. 


. That the agency shall have the right 


_ of approval of institutional staff 


and of graduate students for work 
within the agency. 


. That there shall be prior mutual 


agreement between the institution 
and the agency on policies govern- 
ing the publication of research find- 
ings 


. That there shall be ways provided 


for the exchange of information 
between institutions and agencies 
relative to research in progress and 
other educational opportunities in 
which both may be concerned. 


. That opportunity for work in agen- 


cies shall be sought for full-time 
teachers as a means of broadening 
their professional experience and 
inereasing their teaching proficiency. 
Conversely, that opportunity for 
academic work in institutions shall 
be sought for agency staff as 4 
means of broadening their profes- 
sional experience and increasing 
their technical proficiency. 
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Institutions of Higher Education inthe Region 
(Graduate Education & Research) 


| Board of Control | 


Coordinator of Supplementary 
Graduate Studies 
(A member of Board staff) 


' 


Graduate deans or deans of 


Joint Advisory Council 


Agency 


Agency Management Officials 


Director of Training & Res- 


college or school 


earch or equivalent in agency 


Technical 
or 
Project 
| Department heads and Division heads and staff in 
faculty agency 


Graduate students and faculty and 
agency supervisors engaging in Graduate 
Education and Research Projects 


The Board of Control will undertake 
to bring an agency in contact with the 
member institutions; after the contact 
has been made, the program will be de- 
veloped by the institutions themselves in 
‘ooperation with the agency; and there 


will be no effort on the part of the Board 
of Control to dictate policies regarding 
either the graduate work or the possible 
thesis work in industry. Representatives 
of the Tennessee Valley Authority were 
present at the meetings and they made 
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excellent contributions to the delibera- 
tions. A representative was also present 
from the Air University at Montgomery, 
Alabama. Attached hereto is a chart 
showing the organization of graduate 
work under the plan proposed. (See 
page 3.) 

After returning to Knoxville we made 
some explorations with industries such 
as the Aluminum Company of America 
and the Tennessee Eastman Corporation 
at Kingsport. We had rather favorable 
replies from most of the industries con- 
tacted. The problem apparent in each 
of the discussions was the type of work 
which could be done and which would be 
acceptable for thesis credit. This, it 
seems to me, is the heart of the possible 
cooperation. 

After reviewing the discussion at the 
ASEE national meeting last year, and 
after discussions with industry, we, at 
Tennessee, have come to the conclusion 
that more than one institution should 
try a pilot program~in this field, and 
undertake to discover the difficulties which 
may be reported back to the colleges at a 
subsequent meeting. With this in mind, 
we have developed a program and will 
undertake it during the coming year, pro- 
vided, of course, we can get graduate 
students. We have made some announce- 
ment to industry, and will make further 
announcement as time goes on. 


Program Outline 


Our present concept is that we will ac- 
cept competent graduate students at the 
beginning of the Fall quarter, and that 
these students will continue in residence 
at the University for two quarters, or 
until they have acquired thirty quarter 
hours of graduate credit. They will then 
be placed in industry for six months. A 
faculty member of the institution will 
confer with a scientist in the industry on 
the possible thesis problem. The amount 
of credit that will be given for the thesis 
will be determined in advance, and the 
student, after he has begun his work in 
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industry, will begin reports back to the 
faculty member in the University. If 
the problem is such that he can complete 
his writing during the six months stay 
in industry, all will be very well. If he 
has not completed his thesis he may re- 
turn to the University and stay a suffi- 
cient amount of time to complete the 
study; then he will take his oral examina- 
tion. 

Since our requirement is the equiva- 
lent of forty-five graduate hours, this 
means that the thesis may be given as 
much as fifteen hours credit. Less than 
fifteen hours, of course, will require that 
the student return to the University and 
take more course work. 

It has been difficult to set up a pro- 
gram which will have an appeal to the 
student. Our graduate council has been 
willing to give one-quarter residence 
eredit for the six months of industrial 
residence, provided the work done in in- 
dustry is of a caliber to warrant thesis 
eredit. If no credit is given for the 
thesis, then of course there will be no 
residence credit going with it. This is 
the loose end of the program. 

We are convinced that there are prob- 
lems in industry and methods of coopera- 
tion which will allow the student to satis- 
factorily complete a thesis while he is on 
the job. Our experience, for example, 
at the Norris laboratory indicates that a 
problem may be selected which is of 
interest to the Tennessee Valley Author- 
ity, and certainly of sufficient importance 
to allow the student to work for thesis 
eredit. I am sure that there are certain 
problems in design, especially in the 
fields of civil and mechanical engineering 
which may be done by a student and re- 
ported to his professor for graduate 
credit. 

Industry is very anxious to find em- 
ployees from any source. This may be 
a part of the reason for their optimism in 
stating that they are willing to start the 
cooperation. It is our hope that we can 
develop the work in industry to such a 
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point that it will contribute to the gradu- 
ate education of the student. If this 
eannot be done, then a graduate program 
in industry will be of very doubtful value, 
except as a possible source of earnings 
to complete the rest of the program back 
at the university in residence. 
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We invite comment on, and criticism 
of, the plan. We hope that within a year 
or two of trial we can report back that 
the scheme is workable. We will be very 
glad to exchange information and exper- 
ience with any other college of engineer- 
ing which will undertake such a program. 


College Notes 


The governing board of the Colorado 
Agricultural and Mechanical College at 
Fort Collins has approved the offering of 
a Ph.D. in Irrigation Engineering. This 
is the first doctor’s degree to be offered 
at the College and is in a field for which 
ithas achieved a notable record since 1887. 
The degree will be administered in the de- 
partment of Civil Engineering, which has 
been offering advanced work in Irrigation 
Engineering for a number of years. The 
work will be given in conjunction with 
programs of the Irrigation Institute. 
These are broad and intended to cover all 
aspects of the field of irrigation agricul- 
ture. In engineering it ean include the- 
oretical or applied fluid mechanics, design, 
soils and water, operation and manage- 
ment, or project planning. 


Dr. Paul E. Klopsteg, Professor of 
Applied Science and Director of Research 
of Northwestern University, has been ap- 
pointed Assistant Director of the National 
Science Foundation for the Division of 
Physical, Mathematical and Engineering 
Sciences. This Division is the largest in 


scope of the Foundation’s four science di- 


visions. With the aid of expert con- 
sultants representing the various scientific 
areas included in his division, Dr. Klop- 
steg plans to begin work immediately on 
a program of research support in these 
areas. 


Carnegie Institute of Technology has 
received a $300,000 grant from the A. W. 
Mellon Educational Charitable Trust to 
permanently establish A. W. Mellon 
scholarships. The grant is in the form of 
an endowment, income from which will be 
used by the school to help approximately 
35 deserving students each year. Estab- 
lished in 1938, the scholarships were main- 
tained until now by yearly grants from 
the Mellon Trust. 


An $80,000 scholarship program,. de- 
signed to help alleviate the critical short- 
age of industrial engineers, has been 
initiated by the Reliance Electric & Engi- 
neering Company. The program provides 
for the admittance of eight qualified high 
school graduates annually to the School of 
Engineering of Fenn College. 
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Extension Instruction in Engineering 


By C. W. BEESE 


Dean, Technical Extension Division, Purdue University 


A program of instruction in “mechan- 
ies” or comparable technical courses and 
which is within the broad field of “adult 
education” is sufficiently important to 
warrant analysis of the influencing fac- 
tors which determine the feasibility of 
such a program. There are some funda- 
mental considerations which more or less 
determine the characteristics of a pro- 
gram of this kind. These considerations 
may be used to evaluate any adult edu- 
eation situation and arrive at a recom- 
mendation based upon the relative im- 
portance of the factors involved in a 
situation under study. 

Dr. Holt’s discussion describes a solu- 
tion to an adult education need arrived 
at in a situation where the schools and 
the industries served are located in close 
proximity. The programs which he out- 
lined have proved by experience that 
they ‘serve effectively the needs of the 
students and the industries and safe- 
guard, at the same time, the academic 
respectibility of the universities involved. 

Fundamentally any adult education 
must be satisfactory to the student, to his 
employer, and to the sponsoring educa- 
tional unit. The program must be satis- 
factory as to quality, appropriateness 
and cost. It arises from a need by quali- 
fied students expressed in a desire for 
culture or for vocational proficiency. 
The need may be translated into an oper- 
able program providing qualified teachers 
are available, physical facilities are at 


* Presented before the Engineering Me- 
chanies Division at the 59th Annual Meeting 
of the ASEE, East Lansing, Michigan, 
June 29, 1951. 


hand, and the cost of the program is such 
that economically it is possible through 
fees or subsidy. 

This discussion will review the cireun- 
stances which determine whether engi- 
neering subjects can be taught within an 
adult education program at an accept- 
able cost level and with academic re- 
spectibility. Important factors are the 
numbers and qualifications of prospective 
students, availability of an acceptable 
teaching staff, the demand for instruec- 
tion as it is translated into subject mat- 
ter areas, relative geographic locations 
of the institution and its branches and 
the students at work and at home, fiscal 
policies as to fees and subsidy for in- 
struction and procedures of operation, 
both academic and financial. 

Some limitations which affect adult 
education in the fields of engineering are 
not of importance with regard to general 
adult education activities. In the sub- 
ject matter areas of engineering, whether 
in mechanics or some other subject, it is 
ordinarily true that satisfiable needs 
exist mainly in an industrial concentra- 
tion. Such a concentration of industry 
is more important when it uses much 
engineering and many engineers. It is 
in this situation that needs for further 
study arise from the desire on the part of 
engineering personnel for job advance- 
ment, because the industry must offer 
educational opportunities as an induce- 
ment during recruiting or because in- 
dustry requires technical training in 
order to conduct its business. 

An engineer interested in further 
study is fortunate if his residence and 
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EXTENSION INSTRUCTION IN ENGINEERING 


his job are located close to an institution 
of engineering education. It is possible 
to pursue in evening classes many of the 
subjects given to campus students on a 
schedule which does not interfere with 
full time employment. Campus facili- 
ties in laboratories and campus teaching 
personnel are available for evening in- 
struction. Where part-time or visiting 
lecturer instruction is used, the supervi- 


sion from the subject matter department 


is relatively simple. 

The student employed by an industry 
in a locality where there is no technical 
educational institution is up against quite 
a different proposition. He, or the edu- 
cational facility, must travel. If he is one 
of a small number, the possibilities of his 
getting instruction at home are none too 
good. If he is one of a large group, it 
is economically possible to bring the in- 
struction to him. The type of program, 
the subjects offered, the level of instruc- 
tion, the fees charged are all affected by 
a need for instruction at a locality other 
than where an engineering institution is 
located. 


Responsibility of Subject Matter 
Department 


The subject matter department must 
be thoroughly convinced of the worth- 
whileness of adult education. It must 
recognize that the activity is just as re- 
spectable and must as honestly carry the 
stamp of approval as if a class were on 
the campus. The assumption of re- 
sponsibility by the subject matter de- 
partment for quality of instruction means 
avery close contact with the teacher, a 
cheek on the qualifications of the stu- 
dents, and a thorough understanding of 
the problems involved in the operation of 
the class. A campus teacher may never 
receive a critical visit from his depart- 
ment head. On the other hand, an off- 
campus class in a catalog course or an 
adult education class which is outside of 
the regular catalog listing needs and 
_ get close supervision of a helpful 
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The responsibilty for an adult educa- 
tion class in engineering on the campus 
or at some distance from it involves many 
of the sub-divisions of the sponsoring 
institution but it is generally accepted 
that the subject matter department as- 
sumes the major responsibility with re- 
gard to instruction. This responsibility 
involves the educational aspects of the 
class such as the quality and level of in- 
struction, course content, use of text and 
supplementary reading, the selection and 
supervision of teachers, and the quality 
of instruction with respect to its suit- 
ability to meet the recognized need. 

When the educational institution gives 
no credit for the class work and the stu- 
dents are satisfied that they are getting 
what they want at a cost which they are 
willing to pay, supervision is less critical. 
However, if credit, either undergraduate 
or graduate, is involved then the univer- 
sity must not only satisfy its own re- 
quirements but put its label only on 
educational achievements which may be 
certified to another institution with a 
guarantee of quality. 

The selection of a teacher for an adult 
class may be more critical than for a 
class of undergraduates on the campus. 
Undergraduates take courses in a fixed 
curriculum and credit in courses must be 
obtained in order to receive a degree. 
On the other hand, adults take work be- 
cause they feel they are getting’a fair 
return for their investment in time and 
money and are quick to complain about 
or drop out of a class if they are not 
happy. The teacher is more frequently 
on the spot than the student. It has been 
said that on the campus, the teacher 
flunks the students but in adult classes, 
the students flunk the teacher. 

The choice of a part-time teacher from 
industry is important too and just as 
critical. Many persons from industry 
know subject matter. But in addition 
they should be able to handle a class with 
some degree of facility. A teacher, 
whether he is from the campus or from 
industry, must be able to point his course 
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to meet the needs and level of prepara- 
tion of his students. 

A teacher of an adult education class 
must frequently furnish much more ma- 
terial in the form of teaching aids and 
supplementary reading than if he were 
handling a campus class. Adults are 
strongly motivated, but, on the other 
hand, do not have the study facilities nor 
are they in the study habit like under- 
graduates. The teacher need not neces- 
sarily go more slowly but he needs to 
guide just as carefully. 

Adult education as it is usually defined 
includes a wide variety of offerings. 
When the program is within the fields of 
engineering the course offerings are usu- 
ally those found in a university eurric- 
ulum. These courses may be for credit 
or they may be without credit. Primarily 
this choice depends on the use which the 
student wishes to make of the training 
he receives. Work taken “for credit” 
usually means that the credits received 
are applicable to some kind of a degree. 
This may be an undergraduate degree or 
an advanced degree obtained through 
graduate level study. 

Work of this kind in engineering sub- 
jects is more frequently found in organ- 
ized classes conducted similarly to the 
way classes would be held on the campus. 
There is, however, some work given 
through correspondence and while this 
may be the smaller amount, it is an im- 
portant type of instruction. 


Credit and Non-Credit Courses 


In a group of persons interested in 
engineering study, there is usually a mix- 
ture of those who want credit toward an 
immediate or a possible degree objective 
and those who are interested in study 
for the sake of personal development 
alone. It is not always possible to or- 
ganize these groups separately. In other 
respects they may be quite homogenous 
and the total group if split in two is not 
financially economical. It is not as im- 
portant to scrutinize the qualifications of 
persons who are not interested in credit. 
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If they have a background such that they 
may profit by as much or as little as they 
wish to do and are willing to carry the 
cost financially, there is no good reason 
why they should be denied the privilege 
of going to class. On the other hand, a 
mixture of both groups in a class may 
cause difficulty. Persons less qualified 
and who join classes as visitors or non 
eredit students may monopolize an in- 
structor’s time if it is permitted. If they 
are less prepared, they make it difficult 
for the teacher to hold instruction to a 
“eredit” level. A visitor in a class ordi- 
narily has no rights with regard to dis- 
cussion or individual attention, except 
what he may contribute to the general 
fund of information. The teacher has 
to recognize his responsibility to those 
who are obtaining work of a pre-deter- 
mined level of quality and quantity. He 
has much less responsibility for recog- 
nizing the visitor except as a listener. 
A sprinkling of non-credit or visitor 
students may be beneficial but where 
separate classes can be developed, it is 
preferable. 

Special courses can be organized for stu- 
dents of a specific industry. Problems may 
involve operating practices within a plant 
and the class itself may be held within 
the plant. Closed classes have certain ad- 
vantages. Where the teacher is familiar 
with the situation within the industry, 
he may make the class much more worth- 
while than if it is a general one. Locat- 
ing the class within the plant saves time 
of the students and if the instructor may 
come to the class an overall saving can 
result. 

Public institutions are not in a position 
to offer closed classes exclusively. Any 
industry and any individual have equal 
privileges. A closed class, therefore, 


offered for the employees of a company 
must, in most eases, be duplicated by an 
equal opportunity for other persons who 
wish the same opportunity. 

Most universities have rules which re- 
quire that a certain proportion of the 
work toward a degree must be taken 


“in resi 
dence i 
tution t 
ation is 
with the 
feeling 
out of ¢ 
nel. It 
so that 


taken a 


is done 
facilitie 

Stud 
siderati 
Persons 
study h 
tendanc 
limitati 
ean tak 
the job 
number 
ing g 
years a 
same ti 
the so 
justified 
at the : 
dents’ 
instruct 


Adult 
aceepta 
prospec 
must be 
pete su 
job acti 
of all 


employs 
nouncer 
ina w 
make a 
otherwi 
tivity w 
is confi 

The t 
he does 
Ment o: 


1 by an 
ns who 


hich re- 
of the 
taken 


“in residence.” The proportion of resi- 
dence instruction varies from one insti- 
tution to another. The primary consider- 
ation is that a student shall be connected 
with the institution long enough to get the 
feeling obtained through contact in and 
out of class with campus teaching person- 
nel. It is possible to make arrangements 
so that the complete program may be 


taken away from the “campus” if work 


is done in connection with established 
facilities for instruction. 

Student residence is an important con- 
sideration for adult education classes. 
Persons most likely to benefit by further 
study have jobs and are barred from at- 
tendance at a distant class because of job 
limitations and travel time. Few people 
ean take a semester or a year away from 
the job to do graduate work. A larger 
number of persons can benefit by stretch- 
ing a graduate program over a period of 
years and continuing with the job at the 
same time. It is felt that a lessening of 
the so called residence requirements is 
justified if suitable safeguards are taken 
at the same time to insure that the stu- 
dents’ qualifications and the quality of 
instruction are satisfactory. 


Promotional Techniques 


Adult education, in spite of a general 
acceptance of its value, must be sold to 
prospective participants. Evening classes 
must be made attractive enough to com- 
pete successfully with a host of off-the- 
job activities. Schools try a combination 
of all the good promotional techniques 
that they can afford. 

Announcements by mail, by poster, by 
word of mouth, and by suggestion through 
employers are all important. Such an- 
nouncements must go to qualified persons 
in a way which will persuade them to 
make a major assignment of what would 
otherwise be recreational time to an ac- 
tivity which, while it may be stimulating, 
is confining to an annoying degree. 

The teacher, his personality and the job 
he does have a lot to do with the enroll- 
ment of repeat courses. This is an ele- 
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ment of major importance affecting the 
value of the instructor to his employing 
institution. 

Registration procedures in cases where 
eredit is involved can follow closely the 
procedures on the campus. Registration 
involves recording the information con- 
cerning the student himself, the courses 
he is taking, and the collection of fees. 
Handling money away from the bursar’s 
office on the campus may involve taking 
care of money in an out-of-the-way loca- 
tion and at times of day which do not 
coincide with banking hours. All of 
these problems are of a business nature, 
ordinarily do not concern the teacher on 
the campus at all, and should not be 
thought of with respect to the total re- 
sponsibility of the subject matter de- 
partments. 

Adult education classes are held in a 
variety of locations. School houses, in- 
dustries, or almost any suitable space 
may be used where it can be rented or 
obtained on a loan basis. 

One of the arrangements which involves 
not only the business of providing facili- 
ties but the responsibility of the aca- 
demic units of the University is the pro- 
vision of satisfactory library facilities. 
These may be furnished in a number of 
ways but are important enough so that 


‘some provision should be made for them. 


Financial Arrangements 


It is generally recognized that adult 
education activities must support them- 
selves financially though to a varying 
degree. Few institutions can afford to 
subsidize such a program beyond fur- 
nishing some overhead items. Fees ordi- 
narily carry the direct cost of the 
teacher and other items directly charge- 
able to the class, and must carry a con- 
tribution toward general overhead as 
well. The amount of money involved 
depends, to some extent; upon the type of 
teacher used in the elass, travel cost and 
some lesser items. 

When a campus teacher travels from 
his home base for a distance which in- 
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volves a considerable expenditure of his 
time, the demands of an adult education 
assignment may be out of proportion to 
those of a comparable class within his 


normal campus environment. From one | 


viewpoint, it is only fair that the off 
campus class carry that proportion of the 
instructor’s salary in ratio to the amount 
of his total time consumed by the class. 
This may be a prohibitive charge and can 
be met only if fees are abnormally high 
or if classes are larger than good teach- 
ing practices ordinarily recommend. 
Charges for travel may be a sizeable item 
of cost. 

The part-time teacher who has no 
travel involved, and who may be expected 
to charge against a class an amount com- 
parable to his effort tempered somewhat 
by his interest in doing the job, can be 
handled much more cheaply than a 
campus teacher. At the same time, this 
person may require much more super- 
vision than the campus man. Arrange- 
ments as to pay for the teacher and the 
collection of the fees to meet this cost 
come within the business aspects of the 
adult education program. 

As far as the university is concerned 
it makes little difference whether the stu- 
dent. pays the fee as an individual or 
whether his employer subsidizes part or 
all of it. Perhaps the accounting is a 
little more complicated if the arrange- 
ment is flexible but this affects only pro- 
cedure. For the moment, at least, a 
more serious complication is where the 
cost of instruction is borne wholly, or in 
part, by the Veterans Administration 
through the subsidies of their pregram. 
The university becomes involved in the 
collection of amounts due for books as 
well as instruction and must maintain 
the type of record which bears govern- 
ment scrutiny. 

Where off-campus instruction must 
carry its own weight financially, there 
is a temptation to develop classes of ab- 
normal size because it is much more eco- 
nomical to teach large groups. Teacher 
costs for accepted travel and salary are 
no more for a large class than for a small 


one. It is accepted that some subjects 
may be taught in large units. This js 
not so true in connection with engineer. 
ing or other technical topics. The sig 
of the class as it actually develops is 
a compromise between the class large 
enough to carry the cost of instruction 
at a reasonable charge per student and 
the class small enough so that the quality 
of instruction is satisfactory. It is dif. 
ficult to set arbitrary figures but, on the 
other hand, if reasonable consideration 
is given to the two opposing factors, the 
resulting answer is not too far wrong. 

Where work is taken for credit, the 
record of accomplishments is logically 
a part of the registrar’s responsibility as 
if the student were an undergraduate on 
the campus. Admission requirements e&- 
pecially for graduate students can satis 
factorily follow the same procedure as 
for full time students on the campus 
Requirements for degrees and the degrees 
granted need bear no unusual designation 
since no actual difference exists in the 
kind of study program completed. 

Low income and high teacher costs for 
small classes make it difficult for the lone 
student in a small population area to 
get the advantages of further study. 
For him home study methods offer some 
advantages. There are many subjects 
where instruction is difficult. On the other 
hand, this type of instruction is mu¢eh 
more valuable than is generally recog- 
nized. 

Developing a correspondence course 


_means a sizeable investment which must 


be returned through enrollment fees 
within a reasonable length of time. 


Summary 


In summarizing, it may be pointed 
out that an adult education program cai 
include many offerings in engineering 
and associated subjects. Such offerings 
may be at undergraduate and graduate 
levels, either with or without credit t 
ward a degree. In some situations, sud 
instruction presents little difficulty; im 
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others it becomes much more complicated 
and may require some compromises with 
campus procedures. However, if there 
are qualified students in sufficient num- 
bers to pay costs, an acceptable teacher 
available, and proper supervision by 
campus subject matter departments and 
business offices, a substantial amount of 


In the 


The $3,500,000 appropriation for the 
National Science Foundation in the Sup- 
plementary Appropriation Act of 1952, 
will enable the Foundation to start im- 
mediately on its two major operating 
programs: support of basie research in 
the sciences and training of scientific man- 
power. Up until now the Foundation has 
heen concerned primarily with planning 
and with the problems of organization and 
staffing prior to beginning its operating 
program. 

The reduction in the appropriation 
from the President’s budget request of 
$14,000,000 for fiseal 1952 has required 
material sealing down and adjustment of 
the program originally presented to the 
Congress. According to Dr. Alan T. 
Waterman, director of the Foundation, 
approximately $1,500,000 of the available 
funds will be allocated for the support of 
basic research in biology, medicine, math- 
matics, the physical sciences, and engi- 
neering ; about $1,350,000 for the training 
of seientific manpower; and the balance 
for development of a national policy for 
the promotion of basic research and eduea- 
tion in the sciences, for the wider dis- 
‘mination of scientific information, and 
for other services including support of the 
National Scientific Register, now estab- 
lished in the Office of Education. 

Basic scientific research will in most 
tases be supported by means of research 
grants. No grants have been made to 
date, although a considerable number of 
research proposals have been received 
ftom investigators in all parts of the 
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adult education in engineering is en- 
tirely practical. A plan flexible enough 
to adjust to varying situations can be 
operated with complete academic re- 
spectability and perform a tremendous 
service to persons who require additional 
education to advance in the technical 


environment in which they are employed. 


News 


United States. It is expected that many 
more proposals will be received shortly. 

Proposals for research grants will be 
given preliminary evaluation and review 
by the Foundation’s three research divi- 
sions: the Division of Biological Sciences 
under Dr. John Field, the Division of 
Mathematical, Physical and Engineering 
Sciences under Dr. Paul Klopsteg, and the 
Division of Medical Research under Dr. 
John Field (acting). Each Division will 
be assisted in evaluation and review by a 
Divisional Committee, made up of out- 
standing scientists in the field, and by 
expert consultants employed on a part- 
time basis. Grants will be approved by 
the Director and the 24-member National 
Science Board, whose chairman is Dr. 
James B. Conant, president of Harvard 
University. 

The National Science Foundation Grad- 
uate Fellowship program will be directed 
by the Division of Scientific Personnel and 
Edueation under Dr. Harry C. Kelly. 
Selection of fellows will be made solely 
on the basis of ability and will be carried 
on by the National Research Council, 
which has participated in the selection of 
fellows for various government and priv- 
ate agencies for many years. 

Applications will be considered from 
students in the natural sciences who have 
or will have completed their undergrad- 
uate work in any accredited college or 
university. Fellows may attend any ac- 
credited non-profit institution offering 
graduate studies in science which approves 
their application for admission. 
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A Study of the Correlation Between Sophomore 
Achievement Test Scores and College Grades 


By J. 


A. HILL 


Director of Student Personnel and Admissions, New York University College of Engineering 


The Sophomore Achievement Tests 
have been developed by the Measure- 
ment and Guidance Project in Engineer- 
Education to provide measuring instru- 
ments of value in testing students for 
promotion and testing applicants for ad- 
mission to engineering colleges with ad- 
vanced standing from liberal arts and 
junior colleges. The first version of 
the tests was made available in the spring 
of 1948; revised tests were available in 
the spring of 1949 and 1950. 

This study is based on the results 
obtained when the tests were given on 
March 29, and 30, 1948 to students in the 
College of Engineering, New York Uni- 
versity, who at the time were in the latter 
part of their sophomore year. Although 
252 students took the tests, the sample 
group numbers only 87, for the reason 
that this study grew out of a larger in- 
vestigation, which required that the stu- 
dents have taken other psychological tests 
in addition to the Sophomore Achieve- 
ment Tests. This factor introduced no 
selectivity and should have no effect on 
the results. 

The tests were all of the achievement 
variety and included the following sub- 
ject areas, with time allowed: English 
Expression, 55 minutes; Engineering 
Drawing, 50 minutes; General Chemistry, 
90 minutes; Mathematics, 120 minutes, 
and Physies (Mechanics), 60 minutes, a 
total of 6 hours, 15 minutes. 

In this study the degree of correlation 
between college grades and test results 
is measured, in each of the five subject 


areas, and also on a composite basis. The 
relation is expressed mathematically in 
each case by computation of the coefficient 
of correlation (r), and is also expressed 
graphically in each case by means of a 
“seatter diagram.” 

The coefficients of correlation between 
college grades in the several subject areas 
and the test scores in those areas have 
been computed as follows. (A widely ac- 
cepted verbal description of the mean- 
ing of correlation coefficients states that 
“substantial” correlation is indicated 
when “r” is from .50 to .80, and “some” 
correlation when “r” from .30 to .50.) 


Chemistry r= .58 
Engineering Drawing r= .44 
English r= 42 
Mathematics r= .48 
Physics r= .50 


The coefficient of correlation between 
the composite test scores and the stu- 
dents’ scholastic averages at the end of 
the sophomore year is: 


Overall r= 58 
The composite percentile score is the 
average of the percentile scores on the five 
subject matter tests.* 

The scatter diagrams (Charts 1, 2, 3, 
4, 5) portray graphically the relationship 


* The obtained correlation coefficients re 
ported here are perhaps slightly lower than 
they would have been had not certain minor 
liberties been taken for practical reasons im 
the use of the product-moment theory. 
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SOPHOMORE TEST SCORES AND COLLEGE GRADES 
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Cuart 1. The correlation between scores on the Chemistry section of the Sophomore 


Achievement Tests and College grades in General Chemistry. 
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PERCENTILE SCORE, ENGINEERING DRAWING TEST 


CHart 2. The correlation between scores on the Engineering Drawing section of the 


Sophomore Achievement Tests and College grades in Engineering Drawing. 
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CHart 3. The correlation between scores on the English section of the Sophomore 
Achievement Tests and College grades in English. 
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Cuart 4. The correlation between scores on the Mathematics section of the Sophomore 
Achievement Tests and College grades in Mathematics. 
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SCHOLASTIC AVERAGE IN PHYSICS 


CHAR 
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SOPHOMORE TEST SCORES 


between the test scores and college grades. 
In each case, the student’s percentile 
seore on one of the achievement tests is 
plotted against his average in that sub- 
ject. The same treatment is used to 
show the relationship between the com- 
posite test score and the student’s overall 
average at the end of his sophomore 
year (Chart 6). 

If there were perfect correlation be- 
tween the two variables, the dots should 
form a straight line running from the 
lower left quadrant to the upper right 
quadrant, passing through the intersec- 
tion of the 50th percentile line (x axis) 
and the group average (y axis). In 
broad simple terms, dots falling in the 
lower left quadrant and upper right 
quadrant are “in phase”; those in the 
upper left and lower right quadrants 
are out of place. The dots in the upper 
left quadrant represent students who did 
not do as well on the test as might be 
expected, while the dots in the lower 
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right quadrant represent students who 
scored higher on the test than would be 
expected. 

The percentile scores are based on 
norms for 3668 students at 10 colleges 
who took the tests in the spring of 1948. 

It may be observed from the charts 
dealing with the individual subject areas, 
(Charts 1 through 5) that the dots are 
quite widely dispersed, and that in al- 
most all cases there is a comparatively 
large number of dots in the upper left 
quadrant and in the lower right quad- 
rant. This dispersion indicates a com- 
paratively low degree of discriminatory 
power and might be interpreted to mean 
that the individual tests could not be used 
with confidence for the purpose of meas- 
uring past achievement in, or predicting 
future performance in, individual sub- 
ject areas. An exception to this generaliza- 
tion should be made, however, for the 
Chemistry test. The relatively higher de- 
gree of correlation of this test, as com- 
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Cuart 5. The correlation between scores on the Physics section of the Sophomore 


Achievement Tests and College grades in Physics (Mechanics). 
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COMPOSITE PERCENTILE SCORE ON SOPHOMORE ACHIEVEMENT TESTS 


Cuart 6. Showing the correlation between total Sophomore Achievement Test scores and 
overall scholastic averages at the end of the Sophomore year. 


pared with the others, is apparent upon 
careful examination of the charts. It might 
also be appropriate to interject here that 
diagrams of the type used should be in- 
terpreted with discretion as a visual il- 
lusion factor is sometimes present. 

On the other hand, it may be seen that 
the total test score would be of consider- 
able value in the evaluation of an indi- 
vidual student’s attainments. If his total 
test score is below the 30th percentile, 
it is quite likely that he has been an un- 
satisfactory or mediocre student. If his 
test score is above the 70th percentile, 
the chances are that he has been a good or 
excellent student. Note on Chart 6 that 
of the 12 students attaining composite 
test scores at or higher than the 70th 
percentile, all had satisfactory sopho- 
more averages, and only 2 of the 12 
ranked below the middle of the group. 
Conversely, of the 11 students attaining 
composite test scores at or lower than the 
30th percentile, all except one had un- 


satisfactory averages at the end of the 
sophomore year. The one exception 
barely attained satisfactory standing 
with an average of 75%. Stated an- 
other way, a good student is not likely 
to score below the 30th percentile, and a 
poor student is not likely to score above 
the 70th percentile. In the cases of those 
students whose total test scores fall be- 
twen the 30th and 70th percentiles, the 
test score will apparently have little 
meaning. As seen in Chart 6, the col- 
lege records of students who scored be- 
tween the 30th and 70th percentiles 
range from very poor to very good. 
The degree of correlation achieved is 
just about as high as can be expected for 
a group of tests of this kind, and it is 
not likely that the discriminatory power 
of the tests could be raised appreciably. 
The tests will pick out those students who 
are almost sure to fail, and those who 
are excellent bets to perform satisfac- 
torily, but will not draw a line above 
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which all good students will score, and 
below which will be found the scores of 
all the poor students. 

The practical value of the Sophomore 
Achievement Tests would seem to be con- 
fined mainly to the selection of applicants 
for admission with advanced standing. 
After an engineering college had de- 
veloped its own norms, the test would 
facilitate evaluation of transfer applica- 
tions. 

Conclusions 


The individual tests showed little dis- 
erimatory power. Test scores and col- 
lege grades in particular subject areas 


In the 


Sixty-seven young Britons, including 
one woman, have arrived at various uni- 
versities in the United States under a 
Marshall Plan program of academic and 
in-plant training in industrial manage- 
ment and engineering. 

The training in the United States, with 
dollar costs financed by the Economie Co- 
operation Administration under its tech- 
nical assistance program, is expected to 
help increase productivity in British in- 
dustry by providing a nucleus of industry 
executives trained in the latest manage- 
ment and engineering techniques. Eighty- 
six British trainees have previously come 
to the United States under this program. 
Some of these have completed their work 
and have returned home, while others are 
still here. 

Sixteen of this group will study at 
Syracuse University, the 18 others at the 
University of Cincinnati. The plant visits 
will be in the respective areas of the two 
universities. The program is supervised 
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correlated well in the upper ranges, 
but not too well in the middle and lower 
ranges. 

The high degree of correlation between 
composite test scores and college averages 
in the extreme upper and extreme lower 
ranges seems to indicate that the tests 
would be useful in the selection of ap- 
plicants for admission from two-year pre- 
engineering programs. The tests ap- 
parently will pick out those students 
who are almost certain to succeed, and 
those who are almost certainly doomed to 
failure. 


September 21, 1950. 


News 


by the National Management Council for 
ECA. 

The 33 engineers in the other group 
have qualifications similar to those in the 
management group in their own field, and 
they also have agreed to return to their 
positions in the United Kingdom. 

Their program, arranged by the In- 
stitute of International Education for 
ECA, consists of individual studies in the 
respective fields of the participants. These 
include electrical, civil and mechanical 
engineering, mining, textiles, petroleum re- 
fining, aeronautics, metallurgy and chem- 
istry. 

The academic part of their training will 
in most eases be for one semester, at 21 
U. S. universities, colleges, research foun- 
dations and technical institutes. The 
balance of the training will be practical, 
at industrial plants or public works agen- 
cies. In two cases, trainees are starting 
the program with the practical training 
rather than the academie work. 
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AMERICAN SOCIETY FOR ENGINEERING EDUCATION 


NOMINATION BLANK 


“ARTICLE XI, Section 3. (Election of Officers) By means of a form to be printed 
in The Journal of Engineering Education or in the preliminary program of the annual meet- 
ing, an opportunity shall be given to individual members of the Society to submit names of 
persons to be considered for said officers. These names, on the form provided, shall be sent 
to the Secretary of the Society not less than sixty (60) days prior to the annual meeting; and 
the Secretary shall submit the suggested names to all members of the Nominating Committee.” 


In order to make the election of officers of the Society as democratic as possible, 
members are urged to fill out the nomination form and return before April 15, 1952 
to the Secretary, A. B. Bronwell, Northwestern University, Evanston, Illinois. 


I nominate the following members of the Society for officers : 


(In Charge of Instructional Division Activities—two years) 
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The Graduate Program in Industrial 
Engineering at the Ohio State University* 


I. Graduate Work in 


By HAROLD 


Methods and Standards 


0. DAVIDSON 


Instructor in Industrial Engineering, Ohio State University 


While the title of this paper refers to 
what is administratively defined as the 
Methods and Standards area, a precise 
delineation of this area in terms of grad- 
uate work is rather difficult. At first, 
“Methods and Standards” was selected 
merely as a better name for what is com- 
monly included under the title “Time and 
Motion Study.” As our graduate re- 
search progresses, however, we find our- 
selves led into zones ‘vhich are either 
ignored or but superficially touched upon 
in what is contemporaneously known at 
Time and Motion Study. In discussing 
graduate work in the Methods and Stand- 
ards area, therefore, we are defining the 
title broadly to include whatever we may 
be led into through fundametal investiga- 
tion of the problems. 


Objectives of Advanced Study 


If a clear understanding of our gradu- 
ate work is to be conveyed, it is perhaps 
desirable that we next define the objec- 
tives of advanced study. We believe that 
the qualified candidate for a graduate 
degree should possess a broad perspec- 
tive of his general field and its fune- 
tional relationship to industry and so- 
ciety, together with a critical compre- 
hension of the problems and techniques 
within his area of intensive study. He 


*Condensed from two of the three papers 
presented under this title at the ASEE An- 
nual Meeting in East Lansing, June 25-29, 
1951. 


should be able to plan and conduct 
original investigations and to report 
them in a manner which exhibits logical 
thought and competent use of the Eng- 
lish language. These objectives are fairly 
well summarized as: background knowl- 
edge, analytic ability, and facility in 
communication. In addition to these 
there is one other objective for which we 
hold ourselves responsible. We must uti- 
lize the superior talent and abilities of our 
graduate students toward the fundamen- 
tal advancement of the area. Considering 
the retarded development of this area 
in comparison with, say, Quality Control, 
we cannot afford to waste intellectual 
ability on trivial investigations, surveys, 
and the like. The record of the past 
several decades suggests rather strongly 
that we cannot expect fundamental de- 
velopment from the practioners in the 
area. 
Having defined the objectives it next 
became necessary to decide upon the 
means for attaining them. From our 
original premises we came rather directly 
to the conclusion that the student’s abili- 
ties should be directed into research on 
major problems. From this it followed 
logically that we must provide adequate 
facilities to carry out such research; that 
there must be a broad selection of fun- 
damental courses to fit the student for 
his proposed research as well as to pro- 
vide him with a broad perspective; that 
we must have graduate students with 
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ability and motivation commensurate to 
the task; and finally, that there should 
be opportunities for the type of faculty- 
student relationships necessary to carry 
such a graduate program to fruition. 
The remainder of our paper is an ex- 
pansion on these points. 

Coincident with the determination of 
a basic research policy we recognized that 
some sort of long-range planning was 
required. Establishment of a list of 
proposed research projects proved un- 
satisfactory, for what appeared to be 
a major project was sometimes revealed 
by susbsequent study to be premature or 
inadequately defined. We were headed in 
the direction of further contributions to 
the trivia with which the literature al- 
ready abounds. This realization reori- 
ented us away from the concept of neatly 
packaged thesis projects toward a scheme 
of basic programs having no predeter- 
mined duration and within which thesis 
work might be done as frequently and 
by as many students as the status of the 
programs from time to time should war- 
rant. 


Research Facilities 


As some of our research programs be- 
gan to develop it was apparent that we 
did not have adequate facilities for the 
work that we were embarking upon. 
We needed space where apparatus could 
be set up for the duration of a study, 
without interfering with our under- 
graduate laboratory work which was also 
expanding. We needed desk space for 
our graduate students at a time when 
there was insufficient office space for the 
staff. During this critical period the de- 
partment augmented its permanent space 
to some extent, but mainly through an 
extensive study and re-allocation of ex- 
isting facilities the space utilized by the 
Methods and Standards area was in- 
creased by 250% over the past five years. 

Another sort of inadequacy in our 
facilities was equipment—particularly in- 
strumentation. Actually, ours was about 
as good as would be found anywhere but 
the fact remained that the old stand- 
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bys—the kymograph, marstochron, miero- 
motion cameras, ete.—were obsolete for 
certain important types of studies. We 
were, and are increasingly dealing with 
multivariate phenomena. To generalize 
our findings with any degree of confidence 
it would be necessary to collect, in many 
cases, a rather respectable amount of 
data and subject them to extensive statis. 
tical analyses. The use of existing in. 
struments for collecting these data would 
involve subsequently such an expendi- 
ture of clerical effort—such a waste of 
graduate talent—that we assigned a high 
priority to the development of modern 
instrumentation. Since modern instr. 
mentation has become a specialized field 
in itself, it seemed unecgnomical and 
even foolish that we should undertake 
this work ourselves. The problem was 
approached, therefore, by confining our 
efforts to the development of functional 
specifications which were then presented 
to electronics and instrumentation spe- 
cialists in other Departments of the Uni- 
versity. Thus, the Department of Elec- 
trical Engineering deserves major credit 
for the progress on some of our prin¢- 
pal instrumentation projects. 

A logical corollary to the instrumenta- 
tion projects was the procurement of 
computing equipment to reduce the waste 
of talent in the clerical phases of data 
analysis. And along with these facili- 
ties we seemed to need another to re- 
duce the time spent by students in or- 
ganizing literature studies, collecting the 
material, and segregating from it that 
which was pertinent to their problem. 
Unfortunately, there was no service in 
this area corresponding to Psychological 
or Chemical Abstracts. The solution ap- 
peared to be a department abstract file 
for use of the staff and graduate stu- 
dents. Forms were designed and printed, 
and the file began to grow. Each stu- 
dent would check his study list against 
the file, using the abstracts to screen 
those titles which were listed. For all 
those not listed he went to the library 
and in the course of his study prepared 
abstracts which were in turn added to 
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the department file. Our original clas- 
sification system, however, had _ been 
poorly conceived and soon became in- 
adequate. Furthermore, we felt that 
mechanical sorting in addition to re- 
vised classification would greatly en- 
hance the value of the file as a facility 
for graduate study. This work is now 
nearing completion. 


Graduate Course Work 


Thus far we have discussed a number 
of facilities which are important in our 
scheme of graduate work. To make ef- 
fective use of these facilities in his in- 
dividual studies, the student should be 
prepared through a program of course 
work tailored to fit his needs and abili- 
ties. To set up such programs there 
should be available a broad selection of 
fundamental courses. This requirement 
is satisfied in the large university, would 
be sometimes difficult to meet in the 
small college, and would practically 
never exist in the purely technical school. 
Some of our students, for example, take 
as many as 10 or 12 quarter hours in 
Experimental Psychology, others take a 
similar amount of course work in mathe- 
matical statisties beyond the calculus, or 
they may take minors in Economics, 
Physiology, ete. Another advantage of 
the University appears in the avail- 
ability of top authorities in other fields 
to serve as special advisors on thesis re- 
search which has extensions into zones 
where we are admittedly far from being 
an authority. We have seen many in- 
stances where such on arrangement would 
have avoided a lamentable waste of re- 
search effort. Within our Department 
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the descriptive approach has no place in 
the graduate level course. A student of 
graduate caliber does not require faculty 
assistance to digest descriptive material. 
The course work, therefore, is reserved 
for analyses of problems, dissection of 
contemporary methodologies and identi- 
fication of the assumptions on which 
they are based, planning of investiga- 
tions and analysis of results, study of 
research techniques and evaluation of re- 
search. 

In short, the purpose of the course 
work is to mature the student intellec- 
tually, to construct a base from which 
he may continue to educate himself. In 
addition to an individually tailored plan 
of course work, the graduate student 
needs and is entitled to an opportunity 
for close contact with the faculty. The 
graduate program must be recognized 
as a process of developing the superior 
students and cannot be subjected to the 
administrative criteria for undergraduate 
teaching—such as, so many head per 
course-hour. 

Our concept of an adequate graduate 
program, then, includes the establish- 
ment of fundamental research programs, 
the provision of facilities for the con- 
duct thereof, a broad selection of gradu- 
ate course offerings in the University, stu- 
dents with ability and motivation com- 
mensurate to the task (a point we have 
not detailed for lack of space), and an 
opportunity for close faculty-student re- 
lationships. The provision of these req- 
uisites is not merely a function of de- 
partmental staff endeavor, but of coop- 
eration with other Departments and 
support of the Administration as well. 


II. Graduate Work in Quality and Production Control 


By LORING G. MITTEN 


Instructor in Industrial Engineering, Ohio State University 


This paper will concern itself with 
graduate work in the areas of Produe- 
tion Control and Quality Control in the 


Industrial Engineering Department of 
the Ohio State University. Particular 
emphasis. will be given the relationship 
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between the graduate and the research 
programs in these areas. Two specific 
problems will be considered in detail: 


1. The character of the field in which 
research is to be undertaken, and 

2. The intellectual resources available 
for use in the research. 


Meaningful research is not likely to 
spring solely from the “urge to research.” 
Answers to the questions posed here are 
prerequisites to the design of specific 
research programs if fundamental con- 
tributions are desired. 


Character of the Field 


First, let us consider the character and 
degree of development of the field in 
which research is to be undertaken. On 
the one hand, there is Production Con- 
trol which, from the basie research point 
of view, is almost totally undeveloped—it 
is a field which lacks fundamental uni- 
fying concepts and theories; a field 
abounding in rules-of-thumb, and in 
which practical experience substitutes for 
logical and rational method. 

This situation offers great opportunity 
and at the same time a most difficult 
problem in research: opportunity be- 
cause progress is possible in almost any 
direction: a problem because this same 
lack of an established basing point and 
direction gives rise to the necessity for 
really original and creative thinking. 

Statistical Quality Control represents 
the opposite extreme. This subject is 
firmly grounded on well-validated basic 
theories and concepts, and its methods 
and techniques have been developed logi- 
cally from these theories. Two choices 
faced us here: we could either concen- 
trate our efforts on further elaboration 
of the basic theory and principles, or we 
could devote ourselves to the develop- 
ment and extension of practical tech- 
niques and methods from existing theory. 
We chose the latter alternative, and we 
now have a quite active group of re- 
search programs under way. For ex- 
ample, we have undertaken studies aimed 


at the development of new or simpler 
quality control techniques, at the intro. 
duction of economic considerations into 
quality control in a more explicit fash. 
ion, at extending the use of quality con. 


’ trol techniques and the methods of mathe. 


matical statistics to new problems and 
new fields, ete. : 
The above discussion should serve to 
point out a basic fact: different fields of 
study have different characteristics and 
these characteristics impose definite con- 
ditions on the type of research which 
can be undertaken and the manner in 
which it must be carried out. We have 
had to recognize this fact in developing 
our Quality Control and Production Con. 
trol research programs; the objectives 
and methods of execution of the pro 
grams have been tailored to the char. 
acteristics of the field in order to utilize 
our research potential to best advantage, 


Intellectual Resources 


We now turn to the second problem 
which arises in defining a research pro- 
gram—the question of available intel- 
lectual resources. 

Probably the most important determi- 
nant of the type and caliber of research 
which can be undertaken is the capability 
of the departmental staff responsible for 
research work and graduate training. 
We have found that the greatest stim 
lant to creative and critical thought 
comes from assembling a staff with widely 
divergent backgrounds and training and 
giving them the opportunity to inter 
change ideas freely. To illustrate the 
benefits of this policy, let use briefly 
consider the course of development of 
one of our most significant accomplish 
ments in Production Control—the formu 
lation of a new theory of scheduling. A 
discussion of the inadequacies of pres 
ent scheduling methods brought the 
problem to the attention of our staff 
mathematician. He formulated the prob- 
lem in mathematical terms and was able 
to develop a solution to it. Later, as 4 
result of discussions of this solution, 
another staff member was able to inter 
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ject an economic criterion into the prob- 
lem and thus further extend the utility 
of the results. The whole development 
was made possible only by the rather di- 
verse abilities and viewpoints of our 
yarious staff members and by the free 
interchange of ideas among them. 

Almost as important as the abilities of 
the departmental staff is the availability 
of expert, specialized knowledge outside 
the department. Any really worthwhile 
research program is almost certain to 
raise problems which cut across de- 
partmental lines and lead the researcher 
into fields somewhat foreign to his spe- 
calty. By far the most desirable solu- 
tion to this problem involves consulta- 
tion between the investigator and some 
individual who is thoroughly familiar 
with the specialized problem involved. 
There can be no question that the asso- 
dation of our department with a univer- 
sity employing top-ranking scholars in 
various fields is a distinct advantage 
in our research. For example, one of 
our Quality Control research programs 
involves an investigation of the factors 
affecting visual inspection performance. 
In the course of carrying out this in- 
vestigation, we have consulted regularly 
with the chairman of the School of Op- 
tometry and with an expert in the De- 
partment of Psychology. Their aid has 
been of inestimable value in the success- 
ful execution of the project. 

As the last factor in the problem of 
intellectual resources, we must consider 
the caliber and training of graduate stu- 
dents. The graduate student who con- 
tributes only physical and low level in- 
tellectual skills to a research program is 
being deprived of a vital part of his de- 
velopment and training, to say nothing 
of depriving the research program of the 
benefits of fresh approaches and indi- 
vidual abilities. If the student is to de- 
tive real value from the research phase 
of his studies, we must be sure that he 
has a proper background in the physical 
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sciences, in engineering subjects, in 
mathematics, and in the social and life 
sciences. 

Research in Industrial Engineering al- 
most invariable involves a simultaneous 
consideration of physical and human 
problems. Machines are run by men; 
Production and Quality Control pro- 
cedures are carried out by people and 
the procedures have a definite impact 
on those individuals responsible for the 
operations being controlled. If our re- 
search is to be meaningful, and if the 
results are to be of practical value, our 
graduate students must have a_back- 
ground which enables them to perceive 
and cope with the broad implications of 
the problems with which they are con- 
fronted. The so-called “broadening” sub- 
jects (such as psychology, physiology, 
sociology, ete.) are not merely desirable 
—they are absolutely essential; mathe- 
matical statistics and probability theory 
are musts; matrix theory gives promise 
of becoming a basic tool of great utility. 
We concede that no entering graduate 
student could be expected to be thor- 
oughly conversant with all these fields, 
but we insist that he must have a firm 
foundation from which he can quickly 
build to the necessary proficiency. 

The success of research is highly de- 
pendent on the intellectual capabilities 
of those planning, directing, and execut- 
ing it. These capabilities must be hon- 
estly assessed and areas of strength and 
weakness delineated; the staff must be 
stimulated and their creative and criti- 
eal abilities developed; strong ties must 
be forged with areas and individuals 
outside the department so that their 
expert knowledge can be brought to bear 
on problems; graduate students must 
have the proper background and train- 
ing and their individual capacities must 
be used to the full. All this must be 
done consciously and vigorously if the 
graduate program is to yield significant 
research results. 


| 
| 
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Career Possibilities for the Teacher of 
Engineering Subjects” 


By LOWELL O. STEWART 
Professor, Head Civil Engineering, Iowa State College 


The dictionary suggests that career 
may refer to a “profession or other call- 
ing demanding special preparation and 
undertaken as a life work.” A poll of 
engineering teachers would, I think, elicit 
from many the statement that they just 
“happened to take up teaching.” Few, 
if any, expected to make it a career. At 
one time I considered sending a question- 
naire to engineering teachers to find out 
why and how they entered the field and 
how long they have been teaching. Re- 
turns from such a questionnaire would 
be interesting, they might have helped 
us to find a better answer to our question. 
We will have to be content with a quali- 
tative rather than a quantitive study. 
Furthermore, I hope that this quick sur- 
vey of the situation will stimulate dis- 
cussion. 

This brings us to the first point of our 
study: do the changing conditions in en- 
gineering make it necessary or desirable 
that we adopt a positive policy of select- 
ing and preparing our engineering teach- 
ers of the future? These changing con- 
ditions may be summarized briefly as 
follows: For many years (in fact, prior 
to World War I) engineering was evolv- 
ing from the art stage and there was 
heavy emphasis on empirical engineer- 
ing practice. After World War I, and 
in particular since World War II, there 
has been increasing emphasis on the 
scientific aspect of engineering. We have 


* Presented at Conference of Civil Engi- 
neering Teachers, ASEE Annual Meeting, 
East Lansing, Michigan, June 23, 1951. 


reached a stage in that swing toward s¢i- 
ence where there are some who say that 
many of our engineering schools are now 
turning out applied mathematicians or 
applied physicists. A third stage in this 
evolutionary pattern is the increasing 
importance of science and technology in 
everyday life, and the growing number 
of engineers who reach executive posi- 
tions where they are called to deal with 
important labor and industrial relations 
problems. Believing in the efficacy of 
course work we have set up courses in 
college where we propose to develop the 
student’s ability to deal with and handle 
people. 

The type of engineering teacher that 
we have needed and have called to ou 
classrooms has paralleled the eras that! 
have described. When the emphasis was 
on the art and empirical aspect of engi- 
neering we needed men who had had 4 
considerable amount of practical e- 
perience, men who knew and could teach 
how things were done in the field. Many 
of thé older men on our staffs came into 
engineering teaching by way of this 
school of experience route. 


Shifting Emphasis 


As engineering practice moved from 
the art and empirical toward the exact 
science stage so did engineering teaching 
shift its attention. We began to heat 


more about research and graduate work 
Advanced degrees which had been & 
standard requirement for teachers in the 
arts and sciences for many years begal 
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to appear in engineering schools. The 
years since World War II have brought 
a large increase in the number of stu- 
dents who have earned advanced degrees 
in engineering. Some of this demand 
for more education was induced by the 
liberal provisions of the Veterans’ Edu- 
cational Programs. A substantial num- 
ber entered graduate studies because they 


| believed that the holder of an advanced 


degree in engineering would be able to 
find his way into types of work that were 
more profitable or more challenging than 
would be available to the holder of a 
bachelor’s degree. 

Presidents, deans, and department 
heads, sensing the changing educational 
picture in engineering, began to specify 
the master of science degree as a pre- 
requisite, sometimes for appointment to 
any full-time teaching position, fre- 
quently as a requirement for advance- 
ment. It was a quick step from that 
stage to the present when we find that 
there is increasing demand that engi- 
neering teachers who wish to advance in 
rank and salary should have a Doctor’s 
degree, frequently the Ph.D. 

This demand that engineering teachers 
hold advanced degrees poses some im- 
portant questions for the prospective 
teacher, for engineering education, and 
for the profession, and it bears directly 
on our subject, Career Possibilities for 
the Teacher of Engineering Subjects. 

For the teacher there is the element 
of time and cost. To earn a master’s de- 
gree requires approximately a calendar 
year and $1000 to $1500 cash outlay. 
The Ph.D. calls for three academic years 
of the eandidate’s time and several thou- 
sand dollars of his money. A popular 
way to work toward the advanced degree 
is to “learn as one earns” whereby the 
candidate teaches full-time or part-time 
while he carries on his graduate studies. 
Under such a program a full-time instruc- 
tor might earn a master’s degree in three 
years, and a doctor’s degree’ in nine 
years. These periods could be shortened 
(at the expense of practical experience) 
if he attended. summer school. 
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A quick consideration of the case of a 
typical young engineering graduate who 
is interested in a teaching career reveals 
that he should begin graduate work im- 
mediately after his baccalaureate degree. 
If he chooses to spend some time in gain- 
ing a few years of practical experience 
before he begins teaching he will face 
two strong factors that will deter him: 
one will be his salary and family respon- 
sibilities; the other will be the attitude 
of presidents and deans. He will find 
that his salary in industry has reached 
a level substantially above that which he 
will be offered in college teaching, and 
his family responsibilities preclude his 
accepting a cut. Presidents and deans 
with the best of intentions and desires 
to employ promising young engineers 
with experience will be unwilling to pay 
the salary that is needed, and they will 
seek men with advanced degrees. 

This trend toward increasing emphasis 
on research and graduate study with ad- 
vanced degrees as a prerequisite for 
engineering teaching, and decreasing at- 
tention to what we commonly eall prac- 
tical experience—the practicing of the 
profession—has important implications 
for engineering education and the engi- 
neering profession. As the courses of 
our engineering curriculums become more 
theoretical and “scientific,” it follows 
that the professional engineers who learn 
from that course work will lean toward 
the “theoretical” rather than the “practi- 
cal,” resembling more and more the 
European engineers. 

This swing away from the “practical” 
might go too far. Our engineering teach- 
ers must maintain more than a speaking 
contact with engineers on the job. They 
can have the advantages of advanced 
education without foregoing the benefits 
that come from “practical” experience. 
I suggest that this may be accomplished 
if the preparation of our engineering 
teachers includes: (a) summer work in 
industry, (b) consulting experience where 
possible, (¢) sabbatical leaves for work 
in industry, (d) engineering registra- 
tion, (e) active participation in techni- 
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eal societies, (f) some training in the 
techniques and business of teaching. 
The carrying out of the “work in indus- 
try” portion of this program will require 
the understanding and willing coopera- 
tion of many companies who employ 
engineers. This is not a new idea. It 
should be carried out on a larger scale 
than it is at present. 


Educational Methodology 


It is well known that college teachers 
have been uninterested, generally, in 
studying courses in educational method- 
ology as a device for improving their 
own teaching. On the other hand, there 
are Educationists who would require col- 
lege teachers to study several courses in 
Edueation, and qualify for a teaching 
position by certification. Teaching is an 
art and a profession. Surely there are 
principles and techniques of good teach- 
ing that can be taught, and need not 
be left for each teacher to discover for 
himself by trial and error. I think that 
every engineering teacher should have 
some effective instruction and direction 
in the principles and methods of good 
teaching. This may be done by taking 
course work, by observing good methods 
of experienced teachers, and by personal 
study. Perhaps it is true that good teach- 
ers are born, but it does not follow that 
good ones cannot be made. 

Will this young man find a teaching 
position? We are entering a period of 
low college enrollments, a result of the 
low birth rate of the 1930’s. However, 
the high birth rates of the early 1940’s 
will bring a crop of high school gradu- 
ates in the 1960’s which will be con- 
siderably larger than the 1951 crop. 
From this increased number of high 
school graduates there should come more 
college students than we have in 1951, 
unless the American youths of that dec- 
ade set values on a college education 
which are different from that given it in 
the past. We Americans have gone to 
college because it offered vocational or 
professional training with a good salary: 


because campus life is unique; it has some 
of the competitive aspects of life on the 
outside, yet it is idealized and controlled 
and protected so that the student does 


-not pay heavily for his mistakes: and, 


because there is opportunity to satisfy 
intellectural curiosity. Perhaps some of 
the economic changes of this quarter 
century, which finds incomes of skilled 
workmen higher than that of college. 
educated men, may have some effect on 
college enrollment. However, the long- 
term trend toward college attendance by 
an increasing number of high school 
graduates is likely to go on, with con- 
tinuing emphasis on science and tech- 
nology. This, in turn, will call for more 
college teachers. 

There will be enough opportunities so 
that, in general, well qualified engineer- 
ing graduates will experience little diff- 
culty in finding a teaching position. 
There is real danger, however, that too 
few of the able young men who are 
needed will see the desirability of making 
a career of engineering teaching. Many 
engineering colleges have had difficulty 
in reeruiting the type of man they would 
like to place in teaching positions. 


Rewards of Teaching 


It is pertinent at this point to consider 
the rewards of teaching and the qualities 
of a good teacher; to explain what seems 
to be a paradox, namely, that teaching 
is one of the medium salaried arts and 
professions, yet it calls for men with 
high abilities and strong personal traits. 
Some wag has said that “those who can, 
do; those who cannot, teach.” That is 
a slanderous statement which expresses 
the opinion of many poorly informed 
people. The truth is that the teacher, 
at all levels of instruction, carries 4 
heavy responsibility. He is expected to 
be expert in many subjects particularly 
in his major field of specialty; he must 
be a good citizen, a good example for 
other citizens; he should have no vices; 
it is presumed that he will be able to 
teach all types of students effectively; 
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many students and parents look to him 
for all kinds of counsel and advice in 
technical, professional and personal mat- 


Yet the teacher does receive a lower 
salary than his equally able classmates 
who make their careers in industry. 
Each year most of the ablest men of the 
graduating class take engineering jobs. 


- Perhaps they have had enough of college 


life and wish to go out to make their 
way as they had planned. Possibly, there 
are instances where students gained the 
impression from their teachers that teach- 
ing would not be a desirable career. 
Maybe the difference in salary is a meas- 
ue of the risks involved, the thought 
being that the man in industry faces a 
greater probability of losing his job or 
of taking a cut in salary than does his 
dassmate on an _ engineering college 
faculty. 

What are the great rewards of teach- 
ing? We will name three important 
ones. There are others. The teacher 
has leisure; he is using his mind on 
valuable subjects; and, he has the satis- 
faction that comes from making some- 
thing. 

Leisure according to the dictionary 
means “freedom afforded by exemption 
from occupation or business; time free 
from employment.” Some one in a 
facetious or misanthropic mood after a 
particularly frustrating day of wrong 
answers or poor reports might question 
the soundness of our assumption that 
the teacher has leisure. This person for- 
gets, perhaps does not know, that any- 
one in any field of work has his moments 
of discouragement and feeling of over- 
work. The fact is that the typical teacher 
of engineering subjects, who knows how 
to plan his work, has many hours when 
he can do interesting and exciting things 
(as long as he remains a teacher and does 
not move over into the area of adminis- 
tration). He can write books and techni- 
tal articles; he can carry on research 
projects; he ean accept assignments to 
help on committees of technical and pro- 
fessional societies; he can do consulting 
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work on challenging problems in his field; 
he can accept election, on public and 
semi-public boards; he can spend profit- 
able moments counseling students and 
pleasant hours reminiscing with alumni; 
he can take interesting, useful, and rest- 
ful vacations. Other people do these 
things too, but the teacher has a flexible 
time schedule which does not call for 
an eight to twelve and one to five o’clock 
daily appearance on the job. During 
these periods when he has no daily chores 
he can use his time as he chooses; and 
that is leisure. 

The teacher is using his mind on valu- 
able subjects. Whether a given subject 
is valuable may bring difference of 
opinion and debate. Yet the matters that 
are the daily tasks of the teacher have 
become established as important by com- 
mon consent. He studies and teaches 
the works of the great mathematicians, 
physicists and chemists and applies their 
principles to the solution of current 
problems. He learns the fascinating 
story of the development of engineer- 
ing from simple observed happenings to 
the present-day body of knowledge. 
These studies help to introduce him to the 
newer discoveries that have come after 
Einstein and most recently nuclear fis- 
sion. And there are the great works in 
the humanities and the social sciences as 
well as the.new ones that appear daily. 
All of this he does as a part of his daily 
job. Is there any doubt that he uses his 
mind on valuable subjects? 

The third reward was the satisfaction 
that comes from making something. 
Again we can point out that many peo- 
ple make something from which they 
gain satisfaction. The teacher’s reward 
is akin to that of parents as they watch 
young people develop under their guid- 
ance. Every teacher has experienced the 
joy of seeing a young person grow under 
guidance from a rough, untrained but 
eager youngster into a smooth, careful 
thinking and effective man or woman. 
And several years after graduation when 
they return as successful engineers to tell 
about their work, often times bringing 
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their families, the teacher has his su- 
preme reward. 


Qualities of Good Teachers 


This is a good place to mention the 
qualities of a good teacher because there 
are only limited career possibilities in 
teaching for the young man who does not 
have them. The teacher must know his 
subject. If he is to do better than “just 
keep ahead of his students” he must un- 
derstand the rudiments of his subject 
thoroughly. To do this he should know 
the subject in its higher or advanced 
levels. That’s one of the good reasons 
why a young teacher should pursue 
graduate work and research. Young peo- 
ple have an infinite capacity for asking 
questions and the teacher who is not 
prepared to answer questions in the 
ranges above the current work level will 
not do a complete job. 

The teacher should like teaching, al- 
though there might be some minor de- 
tails that he dislikes. He must have the 
will and patience to prepare himself 


thoroughly in some subject matter fields 


that are close to his. He should enjoy 
the daily business of lecturing; leading 
discussions; asking thought-provoking 
questions, written and oral; preparing 
problems and examinations, and correct- 
ing them after they are written. 

It follows that he must like students 
and enjoy their company, both the good 
ones and the bad ones, and he must keep 
the relationship impersonal. He should 
believe in the basic goodness and worth 
of the individual. He cannot force his 
students to learn. Teaching and learn- 
ing call for mutual confidence and re- 
spect. There aren’t many _ instances 
where there has been learning in an 
atmosphere of mutual dislike. 

There are several desirable personal 
traits: the teacher should have a sense 
of humor; he should have a good mem- 
ory; will power and self control; a 
kindly and friendly manner. 

Before closing this list of teacher 
traits I wish to mention something that 
has worried me a good deal recently. It 
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seems to me that young teachers are 
reluctant to do a bit more than they are 
paid for. Is this just a figmant of my 
imagination? If true it must be another 
sign of a point of view which seems to 
say that we can have something for noth- 
ing. But teachers, above all, should be 
exponents of a sterner philosophy. This 
ideal of the true professional man is 
well described by the late William §, 
Wickenden in his paper, “The Second 
Mile,” * in which he takes as his text 
from The Sermon on the Mount, “Who- 
soever shall compel thee to go one mile— 
go with him twain.” 


The Dollar Problem 


There are some factors that are not 
entirely favorable to the proposition of 
a greatly expanding teaching staff. Edu- 
cational costs have been rising along with 
other costs. Publicly supported insti- 
tutions of higher education find them- 
selves competing for the tax dollar with 
a number of lustily growing newcomers. 
For example, the Iowa legislature appro- 
priated for 1951-52 very nearly as much 
money for Social Welfore (Aid to the 
Blind, Aid to Dependent Children, Child 
Welfare, Emergency Relief, Old Age As- 
sistance—by far the largest of this 
group) as it did for higher education. 
Moreover, these social welfare require- 
ments will increase each year. Tax- 
payers are becoming tax conscious but 
they are not well or adequately informed 
about the uses of their tax dollar. Higher 


education could lose in the race for its 


needed share of that dollar. 

The income situation for privately sup- 
ported colleges and universities is more 
precarious than that of the state schools. 
Fixed incomes from endowments are fall- 
ing behind needs as the purchasing power 
of the dollar falls. Furthermore, income 
taxes are taking for the government 
large sums that used to be available for 
gifts and endowments. So these schools, 
like the state schools, are hard pressed 


* 4 Professional Guide for Junior Engi- 
neers, ECPD, p. 44. 
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to find enough money to pay high-enough 
salaries to as many teachers as they need. 

Another factor that may affect the 
share of the budget that will be avail- 
able for teaching is the rapidly increas- 
ing amounts of money that are spent on 
research. This should have no depress- 
ing effect on the total employment of 


} engineering graduates because those who 


do not teach could do research. A con- 
flict for funds between teaching and re- 
search may arise in about ten years when 
the high school graduates of the 1960’s 
enter college. 

A third factor in the apportionment 
of the educational budget is the increase 
in administrative costs. Some of this 
comes from increased services to the stu- 
dents, such as counseling, personnel and 
employment departments, testing bu- 
reaus, atid others Some of it is spent 
for assistant deans and other adminis- 
trative assistants and for stenographic 
help for these assistants. Looking at 
this matter from the standpoint of em- 
ployment opportunities for engineering 
graduates in the educational field one 
might say that it is on the “plus” side. 
But it does reduce the portion of the 
budget that is available for teaching. 

Generally, unit costs in education have 
been rising steadily. Teaching loads 
(student contact hours or similar units) 
are smaller than they were a few years 
ago. Class sizes increased during the 
recent heavy enrollment period but they 
are returning to normal now. Some 
schools are operating on a five-day week 
(no Saturday classes). There is less 
committee work and other extra-curricu- 
lar assignments for the teachers (assistant 
deans do some of this). All of this is 


favorable from the selfish point of view 

of the individual teacher. But it may be 

unfavorable in the overall effect if costs 

become so high that money cannot be 

a to carry on at that level of opera- 
ns. 
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Recent developments, hastened by ten- 
sions of the war years, have brought into 
sharp focus a matter that has had little 
attention from teachers of engineering. 
I refer to academic freedom and tenure. 
In some states public employees, includ- 
ing teachers, have been required to sign 
oaths, commonly designated Loyalty 
Oaths. In the main, teachers of engi- 
neering have shied away from any con- 
nection with the American Association of 
University Professors who have carried 
the burden of the fight to maintain aca- 
demic freedom and tenure for the teacher. 
This is truly a matter of fundamental im- 
portance because they are the principles 
that guard our freedom as citizens. In- 
stitutions of higher education are con- 
ducted for the common good and the 
common good depends upon the free 
search for truth and its free exposition. 
Teachers of engineering and of science 
have assumed that they deal in facts, and 
facts are not controversial. Yet we have 
seen governments and states set up an 
official and, therefore, a so-called true 
and correct set of facts. 

In summary, we have pointed out that 
teaching offers significant rewards to 
those who have the qualities of a good 
teacher; that there is increasing demand 
that teachers hold advanced degrees 
which implies stronger emphasis on sci- 
ence and theory; that this calls for 
stronger efforts of the teacher to acquire 
knowledge of engineering practice; that 
there seems to be a need for a defined 
program for recruiting and training 
teachers of engineering; that there will 
usually be places for competent engineer- 
ing teachers; that college enrollments 
will increase in the 1960’s which will re- 
quire more teachers than we have now; 
that increased educational costs and com- 
peting requests for the taxpayer’s dol- 
lar leave smaller amounts for educational 


purposes. 
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The Non-Engineer Looks at 
Engineering Students* 


By A. M. BUCHAN 
Professor of English, Washington University 


The topic of this talk is not one of my 
own choosing. It was assigned by your 
committee. Dean Stout may have chosen 
it, knowing that one of my chief interests 
for a number of years has been a desire 
to make literature palatable and useful to 
young engineers. It has not been a very 
grateful task, because the notion still 
persists that it cannot be done. Unfor- 
tunately, too, the heads of English de- 
partments, vain of scholarship: only, 
often assign to the engineers the duller 
members of their staff, and, if the teacher 
is dull, not even literature can be made 
exciting. 

The distinction, however, in the title, 
between the engineer and the non-engi- 
neer is one that leaves me unhappy and 
wpersuaded. There is an old Scottish 
proverb that says, “We are a’ Jock 
Thomson’s bairns,” and it is to the child- 
ten of Jock Thomson, human children 
very much alike in moods and aspira- 
tions, that we direct our education, in- 
duding that part of it which has to do 
with spiritual and personal security. 
Engineer and non-engineer find in litera- 
ture, and perhaps in literature only, the 
kind of training in idea and mood that 
gives meaning to the techniques as well 
as to the arts. : 

In fact, as I regall my friends who are 
engineers, they are not markedly different 
from myself and my literary acquaint- 
anees. They are quite at home convers- 

*Presented before the Missouri Section 


of the ASEE, University of Missouri, 
April 7, 1951. 
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ing with educators or physicians or law- 
yers or business-men about affairs in 
Iran or Korea. They work, during some 
part of their leisure, on the same com- 
munity problems, being concerned about 
the kind of school or church or swim- 
ming-pool their children frequent. They 
are interested, within and beyond their 
specialties, in similar topics, debating 
the relative merits of a Buick or an 
Oldsmobile, an apartment or a house in 
the country, a vacation in Colorado or in 
Maine. In their personal lives they pur- 
sue the same goals, a desire for respect 
and independence, and a hope that cour- 
age will endure if security fails. 

Even in the world of social appear- 
ances, the effort to segregate the engi- 
neer from the non-engineer implies a dis- 
tinction that is almost half a century 
behind the times. Long ago the engi- 
neer graduated from the overalls and 
rough high boots of the surveyor’s helper. 
He wears the white collar of his profes- 
sion, and, in practical affairs, he teams up 
with the economist, the architect, the 
social worker, the advertising man, even 
the clergyman. To some extent, he as- 
sumes his share of the responsibility of 
each one of these, and, while the details 
of his contribution to society differ from 
theirs, they and he require something of 
the same training and the same kind of 
manhood. 

And, just as the gap has been bridged 
between the old rough engineer and the 
more polished member of the older pro- 
fessions, so the distinction between engi- 
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neering students and other students in 
the college or the law school or the school 
of business seems to be disappearing. 
When some of us started teaching twenty- 
five years ago, we had a general impres- 
sion that the boy who elected engineering 
was a rather different breed of animal 
from the usual college boy. On the sur- 
face he did not display the same super- 
ficial gloss. His clothes were often un- 
tidy, and his manners were deliberately 
rougher and a little uncouth. He scorned 
some of the light-hearted gaiety of the 
campus, because he was pledged to more 
serious and masculine pursuits. But that 
engineering student of some time ago— 
and he was a likable lad, in spite of being 
consciously a diamond in the rough—is 
not very common any more. In general, 
the student of engineering is no longer, 
if ever he was, essentially different from 
any other liberal or professional student. 
There comes into schools of engineering 
a representative selection, I believe, of 
the student population of the country. 


Intellectual Categories 


When in the fashion of the pedagogue, 
I divide my students into categories, I 
place them in three simple groups. 
There are, first, the brilliant ones whose 
abilities we admire and envy. They come, 
for the most part, from good homes and 
good high schools. Having been accus- 
tomed at home to hear literate talk and 
to read wisely, they adjust to courses in 
speech and composition and literature as 
naturally as to math and chemistry. They 
are blessed with the greatest gift of the 
college student, a fine abstract intelli- 
gence, and they find little trouble in any 
branch of study. With their kind of in- 
tellectual equipment, they discover that 
the applied courses of their junior and 
senior years in engineering school are 
almost elementary once the theoretical 
foundations have been laid in math and 
physics and chemistry. In medicine or 
law, in English or thermodynamics, this 
type of student excels. 

Theoretically, it is almost impossible 
to overwork the brilliant student. His 
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capacity to assimilate and to use informa. 
tion is tremendous, and his instructors, 
suspecting this, load more and more teeh- 
nical courses on him during his later 


* years in school. My own personal jydg. 


ment, as a teacher of literature, questions 
the justice and wisdom of such a policy, 
For this kind of young man stands to 
profit far more than the average person, 
at this stage of training, from the leisure 
that his active intelligence has earned for 
him. As a junior and senior he should 
have the option within the curriculum of 
reading widely in history and economics, 
even of acquiring another language if he 
prefers, so that the required professional 
courses will merge, as his professional 
work will, later in life, into a wide per- 
sonal and social context. He should have 
a chance to read and to discuss whatever 
finer issues appeal to him, and he should 
have on hand as his guides teachers who 
remember that a profession is only as 
great as the personalities of the people 
who man it. 

The second group of students, the mass 
of low B’s and C’s, has considerably more 
of a handicap. Many come from homes 
where magazines substitute for books 
and in which conversation is casual and 
slovenly. The broad fields of history and 
literature and the basic sciences have been 
covered at breakneck speed in high schoo 
so that very little of their significance 
stays in the memory. It is often an al 
most completely fallow mind that these 
average boys bring to college, clumps of 
weedy interest appearing in a wide e& 
panse of boredom. Their classes in math 
and physics, though they begin on an it- 
credibly elementary level, keep them very 
busy, and classwork in the humanities 
seems an unnecessary intrusion on pre- 
cious study hours. 

It is only being realistic to concede that 
these slower students have an argument 
against too much classwork in the hr 
manities. Immersed in ecaleulus whith 


they must learn, they resent Somersel 
Maugham’s Of Human Bondage which 
only a single option among a thousand 
Perhaps part of an answer is the one We 
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have tried in Washington University of 
substituting infrequent conferences for 
regular class sessions, and an optional 
for a required reading-list. A program 
of this sort, added to the obligatory 
training in speech and composition, is a 
frank recognition of an aim—that it is 
better to have a student continue to like 
reading than to cram a mass of distasteful 
books down his throat. 

At the bottom of the college heap is a 
third group, a number of stupid and 
sometimes friendly lads for whom not a 
great deal can ever be done. They lack 
the range of intelligence that makes pos- 
sible an outlook broader than the imme- 
diate task. The profession of medicine 
has for some time been rejecting such lads 
by a variety of screening processes, and 
they are beginning to find themselves ex- 
cluded from schools of law. In the col- 
lege and the school of engineering we 
still put up with a few of them, hoping 
for a miracle. But our hope usually 
stops short of a diploma, and we waste 
time and prejudice the standards of the 
profession by -setting the hope too high. 

This division of students has no par- 
ticular value except to sharpen my point 
that the engineering school, like the col- 
lege or the business school, enrolls a num- 
ber of the three kinds. We who teach 
English have had students of engineering 
who were perfectly at home in advanced 
courses in literature, whose minds were 
philosophic as well as pragmatic, who 
were broad-gauge young men as well as 
expert technicians. We have also taught, 
in the college of liberal arts, young men 
and women who would be as helpless in 
the presence of a centrifuge as they are 
in the company of a simple sentence. 


Distinctive Characteristics 


It may be possible, however, to suggest 
one or two areas in which the engineer- 
ing student does appear to have a mark 
of difference. His distinguishing qualities 
are almost certainly indications of differ- 
ent interest rather than of different 
tapacity, and they are mentioned be- 
cause they seem to point in the direction 
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towards which the study of language and 
literature should move in technical edu- 
cation. 

1. The engineering student is less in- 
clined to “verbalize,” i.e., to put his ideas 
into words, than the college student. 
Used to the precise terminology of mathe- 
maties and the sciences, he shies away 
from words that are vague and indefinite. 
He can define a cosine, he is not so posi- 
tive about a lyric. He knows what ought 
to be written about an experiment in 
chemistry, but he doubts whether it is 
worth while to give his impressions of a 
novel or a character in history. 

Perhaps he unconsciously believes that 
some impressions are to be felt and not 
put into words, that they are obvious and 
do not need words. He may even suspect 
that the abstract vocabulary of the social 
and humane studies muddles rather than 
clarifies the mind, and in this suspicion 
he may be justified. Somehow, though, 
he must learn that much of human rela- 
tionship is carried on, and must be car- 
ried on, by means of words and phrases 
that are not precise like the symbols of 
science. When he goes into the world out 
of the lab, he needs some facility in the 
hit-or-miss communication of ideas, and 
his speech and writing must be disciplined 
to meet this need. He must learn, that is 
to say, to communicate, in his social and 
personal life, by words, as well as in his 
technical life, by graphs and statistics. 
These fashions of communication are, of 
course, the basic substance of our courses 
in English. 

2. Linked with this reluctance to ver- 
balize is a happy circumstance about the 
technical student—and about mature engi- 
neers, too—a refusal to accept some ideas 
at their face value. Among the ideas he 
is inclined to reject are some that appeal 
strongly to the teacher of literature. The 
man of letters usually prefers lis mental 
cocktail flavored with a dash of mysti- 
cism, and his eye is more attuned to the 
nuance than to the trim outline. In a 
sophomore college class, the young Eng- 
lish instructor becomes excited about 
wandering lonely as a cloud and admiring 
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a host of daffodils. His engineering stu- 
dent is as apt as not to feel slightly 
nauseated under these circumstances. 

The difficulty does not lie with poetry 
itself or with an incapacity in the student 
to admire daffodils singly or in quantities 
on a field. Engineers, as I know them 
intimately, are not at all less sensitive 
than teachers of literature to the beauty 
of a flower or a sunset or a human face. 
Many of them are camera experts and 
take a natural delight in color and form 
and the beauties of old association. But 
they are slow to read into a field of daffo- 
dils or any other scene the mystical phil- 
osophy of a Wordsworth or a Thoreau. 
They look for more immediate and more 
practical values. 

This pragmatic approach to ideas is, 
in some ways, of high critical importance. 
It has the merit of rooting an idea in the 
facts of one’s own experience. A student 
of mine, for instance, a veteran, became 
interested, through his course in reading, 
in the psychology of Alfred Adler and the 
now familiar notion of the significance 
of inferiority attitudes during the early 
stages in life. He began his report by 
outlining the Adlerian theories and then 
suddenly branched off into a discussion 
of his own two children, aged five and 
two. He explained how they had been 
parked on their grandmother and were 
beginning to show the symptoms that 
Adler described of the neglected and in- 
secure child. As he spoke, his analysis 
of Adler became a scrutiny of his own 
family problem, and from a book on psy- 
chology he took guidance towards the 
important decision to set up housekeep- 
ing again for the sake of his children. 

3. The engineering student, then, is 
restive in the presence of ideas as such 
and seeks some practical application of 
them. He takes a similar attitude to- 
wards his own career. Quite early and 
usually in complete sincerity, he directs 
himself towards a practical goal. He is 


aware that an engineer makes a good 
living and has a substantial place in his 
community. So, as a young man, he con- 
centrates much of his effort on practical 
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lines of ambition, and other needs, less 
obviously useful and immediate, have to 
be justified in his eyes. 


Doubting Thomas 


So that we who are responsible for the 
humanities must be perfectly candid in 
our teaching. Though we are convinced 
of the worth of history and literature and 
economics, the student of engineering 
may not agree with us unless and until 
we are prepared to prove our case. Our 
specialties seem to him to be unessential, 
icing and not cake, decoration and not 
structure. If we are to make them ae 
ceptable, we must spend part at least of 
our inadequate teaching time trying to 
show why some books are worth reading 
and how the record of the past helps to 
make the present understandable. In an 
engineering college we are not teaching 
students who will take what they are given 
so as to regurgitate it, grade-wise, in 
examinations. The engineering student 
is a professional doubting Thomas asking 
for proof of a miracle. 

These marks of difference in him—this 
reticence, his practicality, his drive to 
wards a manageable goal—would not hk 
worth mentioning if his education -were 
merely a training for a job. His refusal 
to be sidetracked, in fact, could easily be 
a guarantee of his future success. But 
few teachers of engineers would be will- 
ing to interpret education so narrowly. 
There is another world for engineering 
students besides that of practical aims. 
Within him resides the life of his mind 
and spirit. Around him revolves the simi- 
lar life of his friends, the life of human 
contacts. 

At this point, it is necessary to part 
company with the students, and to speak 
rather of those who are now engineers 
and teachers of engineers. For only 
the extent that engineers, men engaged 
in the teaching and practice of the tech 
niques, prize this personal life and this 
life within the community will any meat 
ure of its importance be reflected among 
the young men who are still being taught 
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A hint comes to me, now and then, of 
the technical man’s attitude. A common 
friend introduces me to an engineer. 
After the names are given, the engineer 
asks, “And what is your line?” “TI teach 
English,” I reply. Invariably—and it 
has happened so often as to be amusing— 
the engineer remarks with a smile, “Oh, 
oh! I’d better watch my grammar,” or 
“Ts years since I read Hamlet. Do you 
still read it in school?” 

Such a remark may seem trivial but it 
reveals a great deal about the speaker. 
Uttered as it is, smilingly, it is half an 
apology and half a gesture of defiance. 
On the one hand, it asks humble forgive- 
ness, as from a school marm, for a split 
infinitive which is not important. It sug- 
gests regret for books that have not been 
read and for ideas that no longer occupy 
or interest the mind. At the same time, 
it implies that the literature and ideas, 
to which the teacher of the humanities 
devotes himself, are not of much signifi- 
cance to active, energetic men. 


Cultural Deprivation 


The note of defiance, I believe, can be 
overlooked. Every one of us, denied the 
chance of doing more than one thing 
reasonably well, is inclined to resent the 
different competence of a neighbor. But 
the engineer’s tone of deference is an- 
other and a stranger omen. In remarks 
like the ones quoted, he is paying tribute 
to areas of education, the practice and 
enjoyment of which have been denied 
him by the narrow scope of the engineer- 
ing curriculum. If we wished to be psy- 
chological about it, we’d say that the 
engineer suffers from a feeling of guilt 
or inadequacy. Friendship with a 
teacher of humanities—I’m dreadfully 
sorry that it should be so—makes him 
acutely aware, not of his advantages only 
because these are obvious, but of his 
shortcomings. 

What is it that my friends who are 
engineers imagine they have missed along 
the way of their training? Put simply, 
it is a wider and deeper familiarity with 
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literature, the arts, and the nebulous 
fabric known as culture. They wish 
there could have been more leisure for 
music, painting, and the reading of non- 
technical books. Some of them even 
hanker after the minor fruits of culture, 
an easy manner among people, a -fluent 
tongue when the conversation turns to 
politics and social affairs. Almost every 
one gives evidence of his regret that 
valuable opinions and attitudes and ideas 
were denied him in the course of his train- 
ing. He has been kept from a heritage 
which is rightfully his as a professional 
man. 

Let me confess that few of my engi- 
neering friends are satisfied with their 
deprivation. One devotes himself to 
music and allays his sense of guilt, as 
the psychiatrists say, in trying to master 
the piano. One gives a great deal of his 
leisure, of which he has little, to the af- 
fairs of the local school in which his 
children are pupils. One allows his wife 
to serve as a substitute teacher at the 
expense of her housekeeping and the 
promptness of his evening meal. Others 
take every opportunity to drop in on 
those of us who have leisure to read, so 
that they can participate in the give-and- 
take of intelligent talk. Alongside the 
technical magazines that come home from 
the office and the sheets of specifications 
that come from the job is a stack of 
“Harper’s” on the engineer’s library table 
or a modern novel that he hopes he can 
find time to read some day. 

This desire to compensate, this hunger 
for they know not what in the way of 
personal cultivation, is the reason for my 
friendship with engineers and for my 
belief that their training should contain 
large elements of the humanities. The 
student of engineering should be given 
as generous an opportunity as the cur- 
riculum affords to know and like litera- 
ture, and to be encouraged to speak 
freely about ideas. He should not leave 
college with a grudge against it for never 
having opened to him a whole wide range 
of social’ and personal values. In some 
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degree he should always have a sense of 
inadequacy, since it will keep him hungry 
for what is still to be known, but he de- 
serves some guidance and stimulation in 
the great impracticalities of living. 

He may not be able to read many books 
but he can be given so as to retain it the 
capacity to enjoy a novel or a play. He 
should be encouraged to find excitement 
in a world of ideas not directly related 
to any occupation, and even in things too 
imaginary to be realized. Somewhere in 
his training, too, he ought to learn that 
one way to keep his interest in people 


‘ashamed of. 


NON-ENGINEER LOOKS AT ENGINEERING STUDENTS 


and society awake is to try to express 
this interest in words and stories. 

He may learn, also, that a sensitiveness 
to literature and art is nothing to be 
His reticence is, in some 
respects, a virtue, saving him from the 
sheer gush of the college sophomore, 
But an emotion that is never expressed 
may dry up completely, and an idea that 
is not discussed may lose its charm. The 
personality of the student—this is an 
element in his education, and engineer 
and non-engineer alike have a stake in its 
development. 


Sections and Branches 


Report on North-Midwest Section Meeting 
of American Society for Engineering Education 


Eighteen technical papers and reports 
held the interest of some 200 members of 
the North-Midwest Section at their an- 
nual meeting at the University of Wiscon- 
sin, October 5 and 6. 

Professor Olaf A. Hougen, Chairman 
of the Department of Chemical Engineer- 
ing at Wisconsin, who recently returned 
from a year’s service as a Fulbright 
scholar in Norway, where he taught at the 
Trondheim Technical School, was the 
main speaker at the annual dinner on 
October 5. He gave an illustrated talk 
on his extensive travels in Norway. Other 
speakers at the dinner included Dean 


Morton O. Withey, toastmaster, and Dr. 
Ira L. Baldwin, vice-president of academic 
affairs at Wisconsin. 

In addition to the various divisional 
meetings on Saturday, October 6, Pro- 
fessor L. O. Stewart, Iowa State College, 
lead a general session on society affairs. 
This innovation was well received by the 
members. 

Elected to serve as officers for next year 
are: 

Chairman: §. J. Chamberlin, 
Vice-Chairman: A. B. Drought, 
Secretary-Treasurer: Wm. C. Alsmeyer, 
Council Representative: Kurt F. Wendt. 
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TIMELY TIPS 


Some Remarks on Envelopes 


By H. W. BRINKMANN and R. A. ROSENBAUM 
Professors of Mathematics, Swarthmore College 


The following problem, which arose in 
aclass in descriptive geometry, leads into 
questions which may have some pedagog- 
ieal interest: If a flaring surface, like an 
old-fashioned phonograph horn or (with 
rather different dimensions) a modern- 
istic lamp-shade, is generated by revolv- 
ing the arc, AB, of a plane curve about an 
axis in the plane of the curve, what are 
the orthogonal projections of the sur- 
face? The projection on a plane, 7, for 
example, is simple if the axis of revolution 
of the surface is either parallel to 7m or 
perpendicular to 7, but how does one 
determine the so-called ‘“‘curve of visibil- 
ity” of the surface for other orientations 
of the axis? 

If x is vertical, if the phonograph horn 
is placed with its axis vertical and with 
the small end below the large, and if the 
axis is then tipped back, say 0°, 0 <@ 
< 90, in a vertical plane perpendicular 
tom, it is intuitively clear that the curve 
of visibility, C, will start somewhere on 
the ellipse which is the projection of the 
tirele generated by A and may end before 
it reaches the ellipse which is the projec- 
tion of the circle generated by B. In 
fact, C is at least part of the envelope of 
the family, F, of ellipses which are the 
projections of the circular sections of the 
surface, and the phenomenon described 
inthe preceding sentence is related to the 
fact that not all members of F necessarily 
have real contact with the envelope. 


Envelopes of Families of Curves 


Examples of families of curves not all 
members of which have real contact with 
the envelope of the family are considered 
in standard text-books—on differential 


equations, among others. For instance, 
the envelope of the family of circles, 


S(2,y,a) = («4 +a? —k? as 0, 
is the ellipse 


oe 


Here there are real circles of the family 
for ja| < k, but the circles for |a| > 


5h do not have real points of tangency 


with the ellipse. 

The following three-dimensional pic- 
turization may often be helpful to the 
student and may be especially useful in 
helping him to visualize the situation 
outlined in the above example. 

If the surface f(z,y,z) = 0 has a “‘pro- 
jecting cylinder,” F(z,y) =0 (i.e, a 
cylinder with an axis parallel to the z-axis 
enveloping the given surface), then the 
curve F(z,y) = 0, in the zy-plane, is the 
envelope of the family of curves f(z,y,a) 
= 0. (The curve or visibility, to go 
back to the terminology of section 1, is 
part of the envelope of a family of con- 
tour lines.) Furthermore, if there are 
real sections of the surface f(z,y,z) = 0 
for z: < 2 < 2, while all real points of 
tangency of the cylinder, F(z,y) = 0, 
with f(z,y,z) = 0 are included in the 
range < < where < 2;’, or 
22’ < 22, or both, then there will be 
curves of f(x,y,a) = 0 which do not have 
real contact with the envelope. 

In the example with which this section 
was begun, 


f(z,y,2)= (2-2? +¥+2—h=0 


235 JouRNAL OF ENGINEERING EpucaTIon, Dec., 1951 


236 


is an ellipsoid so oriented that horizontal 
sections of the surface are circles. It is 
easily seen that z is limited to the interval 
[—k,k]. The projecting cylinder has an 
elliptical cross-section; points of tan- 
gency with the ellipsoid are restricted to 


the range For —k<z 


1 1 
< ——=k, and for =k <z<k, the circular 
V2 


sections of the ellipsoid all lie within the 
projecting cylinder. 


Example 


We return now to the problem of 
section 1. Suppose, as an example, that 
the phonograph horn is generated by re- 
volving about the vertical y-axis the are 
of the curve ky = 27/3 from y =a to 
y =b. If the surface is tipped straight 
back 6°, 0 < 6 < 90, the circular sections 
of the surface will project onto the frontal 
plane 7 as ellipses. The circular sections 
at a distance p above the origin will have 
a radius of (kp)*/?; hence, the equation of 
the family of ellipses will be 

(y—p cos6)? 
t gine =0. (1) 
Differentiating with respect to p, in 
order to obtain the envelope, gives 


f3(z,y,p)=2(y — p cos8) cosd 
sin’?@-p?=0. (2) 


Equations (1) and (2) are parametric 
equations of the envelope, with p as the 


parameter; when they are solved for 
x? and y we have 


y= cos0-p siné tan@- p?. 


SOME REMARKS ON ENVELOPES 


It is found that, for p = 0, z= = 0, 
dy 

~ 0; and, for p = 3K ctn’é, both 
dz dy 

and os are zero. The shape of the 


envelope is approximately that of the ac- 
companying figure, where 0 corresponds 


M' M 


Fig. 1. 
to p= po=0, M,M’ correspond to 


= Pm = ctn’#, and N corresponds 


4 
to p = Pa = ctn¥d. Ifa 


< pn <b, then we have the curve of 
visibility fora < p < pm, there are points 
of tangency, hidden unless the surface is 
transparent, for Pm <p < pa, and no 
real tangency of the ellipses with the 
envelope for pa < p <b. The critical 
value, pn, has a simple interpretation in 
terms of the original generating curve, 


ky = 2/3, For this curve, 
dy 2 2 2 


orp = as ctn’d. A comparison of this 


with the expression for p, shows that 
real contact of ellipses with the envelope 
occurs only for those members of the 
family generated by points on the 
original curve where the inclination is 
not less than @, the angle of tipping. 
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TIMELY TIPS 


Comparison of Thermal Efficiencies of Rankine 
and Regenerative Steam Power Cycles 


By SEYMOUR COMASSAR 
Lieutenant, USNR, Department of Marine Engineering, United States Naval Academy 


Abstract: A simple proof to show that an 
ideal regenerative steam power cycle must 
have a greater thermal efficiency than an 
ideal Rankine steam power cycle operating 
between the same pressure and temperature 
limits is described. 


Prior to the study of the regenerative 
cycle, it is usually brought out that in 
comparing a reheat steam cycle with a 
simple Rankine cycle operating between 
the same pressure and temperature limits, 
the reheat cycle produces a greater work 
output but also requires a larger heat 


may be greater than, equal to, or less 
than the thermal efficiency of the Ran- 
kine cycle, depending upon the reheat 
pressure and temperature selected. 

In comparing an ideal regenerative 
cycle with a Rankine cycle operating be- 
tween the same pressure and tempera- 
ture limits and with the same weight rate 
of flow to the condensers, the regenera- 
tive cycle also produces a greater work 
output and requires a larger heat supply. 
The fact that the thermal efficiency of 
the regenerative cycle must always be 


supply. Under~these conditions, the greater than the Rankine cycle under 
thermal efficiency of the reheat cycle these conditions is not always obvious 
z ! upper pressure. 
la 
\ 
2 \ 
SATURATED VAPOR LINE: 
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lower cycle pressure 
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to the student, especially on the basis of 
the prior comparison of the reheat and 
Rankine cycles. A proof of this fact 
follows. 

Compare the regenerative and Rankine 
cycles on the basis of the same pressure 
and temperature limits and equal flow 
rates to (and through) the condensers. 
Therefore the specific values of the 
properties of the steam in both cycles 
will be the same at the turbine inlet and 
exhaust and at the condenser inlet and 
discharge. The weight rate of flow to the 
regenerative cycle turbine will be greater 
and therefore its work output will be 
larger than the Rankine cycle turbine. 
The heat rejected to the condenser cir- 
culating water in both cycles will be 
equal. If all pump work in both cycles is 
neglected for simplicity (pump work is 
not equal in the two cycles but the differ- 
ence is negligible) the work output of 
the turbines is equal to the net work of 
the cycles and these work quantities 
can be shown as areas on p-V coordinates 
as in Fig. 1. 

In this figure, line 1-2 represents the 
isentropic expansion in the turbine of the 
Rankine cycle and the area 1-2-w-z is the 
work output of this turbine (f,?Vdp). 
Utilizing a regenerative cycle with two 
extractions for feedwater heating, the 
lines 1’-a, b-c, and d-2 represent the ex- 


THERMAL EFFICIENCES OF STEAM POWER CYCLES 


pansion of steam in the turbine of this 
cycle with different weight rates of flow 
due to the extractions. The work out- 
put of this cycle is the sum of the areas 


‘1’-a-y-z, b-c-x-y, and d-2-w-x, or 1'-a-b-c- 


d-2-w-z. 

Let W equal area 1-2-w-z and AW equal 
area 1’-a-b-c-d-1. Therefore the work 
output of the Rankine cycle is W and the 
work output of the regenerative cycle is 
W + AW. 

Thermal efficiency of a cycle is defined 
as Wk/Q,. Since Q, = Wk + Q,, the 
thermal efficiency can be expressed as 
Wk/(Wk + Q,); where 


Wk = net work output of cycle, 
Q, = heat supplied to cycle, 
Q, = heat rejected from cycle. 


On the basis of the areas on the p-V 
diagram above, the thermal efficiency 
of the Rankine cycle is W/(W + Q,) and 
the thermal efficiency of the regenerative 
cycle is (W + AW)/[((W + AW) + Qi. 
Since Q, is equal in both cycles, the latter 
thermal efficiency value is necessarily 
greater than the former because it 
differs only in the quantity AW, which is 
added to both numerator and denomi- 
nator of the fraction thereby increasing 
its magnitude. 
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Report of Treasurer, 1950-1951 


Ernest C. Davies 
Certified Public Accountant 


Evanston, Illinois 
November 8, 1951 
Mr. C. L. Skelley 
Technical Book Department 
The Macmillan Company 
60 Fifth Avenue 
New York 11, New York 


Dear Mr. Skelley: 


In accordance with your instructions we have examined the accounts and records of the 
American Society for Engineering Education for the year ending June 30, 1951 and submit 
herewith the following statements prepared therefrom: 


Exhibit I—Comparative Balance Sheets 

Exhibit II—Comparative Statements of Changes in Funds 

Exhibit III—Comparative Statements of Income and Expense 

Exhibit [VY—Comparative Statements of Receipts and Disbursements 
Notes to Financial Statements 


In connection with the statements as of June 30, 1951, we examined and tested the ac- 
counting records, traced the receipts as recorded to deposit, checked the disbursements, 
counted the securities on hand, and secured direct confirmation for all funds or securities in the 
hands of outside parties. Our examination was made in accordance with generally accepted 
auditing standards and included all procedures which we considered necessary in the circum- 
stances. 

In accordance with a resolution by the Board of Directors, Furniture and Fixtures account 
was written down to a nominal value of $1.00 and all subsequent purchases are to be expensed. 

Additional expense accounts have been added to the Statement of Income and Expense 
for 1951 in order to further classify the expense for the year. It is to be noted that, although 
some of these accounts represent expenses and incurred in prior years, others are merely a 
reclassification of expenses existing in 1950. Therefore, although the latter expenses were 
provided for in the budget, no comparison of actual and budget expenses can be made. 

In our opinion these statements fairly present the position of the Society at June 30, 1951 
and the results of its operation for the period then ended. 


Yours truly, 
Ernest C. Davies 
Certified Public Accountant 


AMERICAN SOCIETY FOR ENGINEERING EDUCATION 
COMPARATIVE BALANCE SHEETS 


June 30, 1950 June 30, 1951 


Assets 
Current Fund: 
Cash in State Bank Companys $26,280.79 $21,391.53 
U. S. Government Bonds—Series G....................000- 30,700.00 30,700.00 


$57,280.79 $52,391.53 


JouRNAL OF ENGINEERING EpucaTIoNn, Dec., 1951 


240 REPORT OF TREASURER 


Life Membership Fund: 


B. J. Lamme Fund: 


Prinoinal Cash in Hands of ‘Trustee... 


Accounts Receivable: 


Westinghouse Educational Foundation..................... 
Income Cash in Hands of B. J. Lamme Fund Trustee........ 


Furniture and Fixtures (See notes to financial statements)........ 


Liabilities and Capital 
Current Liabilities: 


Accounts 


Funds: 


General Fund: 


Reserve for Special Projects... 


Total Liabilities and Net Worth................... 


$ 15587 $ 18311 
1,000.00 1,000.00 
$ 1,155.87 $ 1,183.11 
$ 276.93 $ 230.4 
9.00 9.00 
5,132.73 5,132.73 
$ 5,418.66 5,372.19 
$ 2,503.85 $ 1,560.9 
315.00 
$ 2,188.85 $ 1,560.9 
1,400.00 1,275.00 
631.20 
209.73 83.91 
121.44 121.46 
$ 4,551.22 3,041.27 
$ 19 
748.78 1.00 
$69,156.32 $61,990.10 
$ 2,110.54 $ 16.65 
371.87 1,453.64 
$ 2,482.41 1,470.19 
$ 1,195.20 1,706.78 
$ 1,155.87  $ 1,183.11 
5,418.66 5,372.19 
9,950.00 — 
4,362.50 
$16,524.53 $10,917.80 
$ 1,315.03 — 
7,543.07 6,056.62 
40,096.08 41,838.71 
$48,954.18 $47,895.33 
$69,156.32 $61,990.10 


Balance : 
Add 


Less: 


Balance a 


U. S. Government Bonds—Series 
Balance : 
Balance : 
Add 
Balance : 
Balance 
| 
Add: 
Less: 
Balance 
Balance a 
| 7 
| 


5,372.19 


1,560.90 


— 


1,560.0 
1,275.00 
83.91 
121.46 
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COMPARATIVE STATEMENT OF CHANGES IN FUNDS 


Life Membership Fund 


B. J. Lamme Fund 


General Education Board 


Add: Refund Received from SE Section.................... 


ess: Chargos.during the Period... 
Refund Made to General Education Board............ 


Teaching Aids Fund 


Add: Excess Income over Expense................0.+-0005 
Excess Expense over Income (See Notes to Financial 

Transfer from ECRC 

. Transfer from Special Projects Reserve................ 


Less: Restriction of Surplus for ECRC Reserve............. 
Restriction of Surplus for Special Projects Reserve... .. 
Write off of Furniture and Fixtures................... 
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12 Months 12 Months 
Ended Ended 
June 30, 1950 June 30, 1951 
$ 1,129.70 $ 1,155.87 

25.00 25.00 

1.17 2.24 

$ 1,155.87 $ 1,183.11 

$ 5,477.62 $ 5,418.66 

118.04 126.04 

$ 5,595.66 $ 5,544.70 

177.00 172.51 

$ 5,418.66 $ 5,372.19 

$14,950.00 $ 9,950.00 

— 3,279.02 

$14,950.00 $13,229.02 
5,000.00 

13,229.02 
$ 9,950.00 —_ 

$ 4,570.00 

207.50 

$ 4,362.50 

$41,411.11 $40,096.08 
7,543.07 
1,315.03 — 

1,486.45 2,490.41 

$48,954.18 $42,586.49 
$ 1,315.03 
7,543.07 

—— 747.78 

$ 8.858.10 $ 747.78 


$41,838.71 


183.11 
1,000.00 
1,183.11 
230.46 
9.00 
5,132.73 
1.0 
1.0 
16.65 
1,453.54 
1,470.19 
1,706.78 
1,183.11 
5,372.19 
4,362.50 
10,917.80 
41,838.71 
47,895.33 
61,990.10 | $410,096.03 
| 
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COMPARATIVE STATEMENT OF INCOME AND EXPENSE 


Income: 


Interest on Government Bonds................. 


Expense: 
Salary of Office Secretaries..................... 


Travel-Secretary’s 
Postage, Telephone and Telegraph.............. 
Supplies, Expense, Sundry Prtg................. 
Dues—Am. Council on Education............... 
Officers Traveling Expense..................... 
Annual Meeting 
Committees and 
Bonding, Auditor’s and Other Society Fees....... 
Special Projects Hxpense.. =... 

Purchase of Typewriters................... 

Committee on Improvement in Teaching... . 

Additional Contribution ECPD............. 


Excess of Income over Expense...................-- 


Excess of Expense over Income............. 
Transfer from reserves to cover ECRC loss................-. 


(see notes to statements) 


12 Months 


Ended 
June 30, 1951 


$39,113.20 
6,661.00 
2,257.24 
9,401.38 
792.50 
1,228.06 
.02 

863.62 


$60,317.02 


8,379.54 


$ 311.07 
$ 2,801.48 


$ 2,490.41 


LI lll 


& 


CC 
Current Dues—Individual..................... $38,468.18 $39,000 § Balance 
10,045.16 9,100 Cur 
3 Income—B. J. Lamme Fund................... 10.73 — Du 
— — Ady 
«$60,613.84 $57,490 Int 
EC 
$23,632.60 $24,139.43 $25,000 We 
5,500.00 5,500.00 5,500 Lar 
2,070.00 4,970.00 5,640 Ref 
3,352.10 548.44 700 Tes 
989.94 1,007.73 950 
‘ 1,595.50 1,416.98 1,600 
2,052.68 2,895.55 2,700 
100.00 100.00 Disburs 
500.00 500.00 Cos 
1,510.91 1,694.64 Adi 
2,737.84 2,016.53 Ret 
733.44 1,630.66 Tra 
4,334.18 Pos 
609.95 1,153.57 Sup 
— 460.87 Due 
486.28 Con 
80.27 Offi 
—— 75.31 Anr 
1,991.63 — Exp 
— 291.45 Exp 
; — 615.71 Con 
— 397.42 Wes 
— 407.71 Exp 
500.00 Aws 
ea 
7 Offic 
Mis 
Spe 
Refund ¢ 
Balance 
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Balance at Beginning of Period 


Current Dues—Individual 


Lamme Fund Income 
Refund from SE Section to Close Fund 
Teaching Aids Income 


Travel—Secretary’s Office 
Postage, Telephone and Telegraph 
Supplies and Sundry Printing 
Dues—American Council on Education 
Contribution ECPD 
Officers Traveling Expense 
Annual Meeting Expense 
Expenses ECAC 
Expenses ECRC 
Committees and Conferences 
Westinghouse Award 
Expense—Carnegie Survey 
Award—General Education Board 
Purchase of Government Bonds 
President’s Expense 


Bonding, Auditor’s and Other Society Fees 


Special Projects 
Purchase of ‘Typewriters 
NY Times Reprint 
Committee on Improvement of Teaching 
Contribution EJC. 
Additional Contribution ECPD 
Refund to General Education Board 


Total Disbursements 


Balance at End of Period 
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COMPARATIVE STATEMENT OF RECEIPTS AND DISBURSEMENTS 


12 Months 12 Months 
Ended Ended 
June 30, 1950 June 30, 1951 
$39,201.86 $26,280.79 
$35,435.18 $36,600.00 
7,010.00 6,586.00 
1,733.25 1,518.00 
1,195.20 1,706.78 
2,710.10 2,888.44 
9,396.31 10,029.33 
667.50 792.50 
1,031.75 1,228.06 
222.29 250.00 
3,279.02 
—- 4,570.00 
39.22 863.62 
$59,440.80 $70,311.75 
$23,122.06 $26,233.32 
10,922.10 11,018.44 
1,360.00 1,360.00 
989.94 1,007.73 
1,656,67 1,325.32 
2,052.68 2,809.05 
100.00 100.00 
500.00 500.00 
1,510.91 1,644.04 
2,422.36 1,491.35 
733.44 1,618.13 
4,334.18 8,038.37 
598.25 1,132.79 
322.44 124.18 
4,745.21 
5,000.00 — 
10,000.00 
442.62 
— 207.50 
486.28 
80.27 
75.31 
— 356.45 
615.71 
1,991.63 397.42 
407.71 
— 500.00 
—- 13,229.02 
$72,361.87 $75,201.01 


$21,391.53 


Budget 
1951-52 

6,700 

1,900 | Receipts: 

$57,480 
$25,000 
5,500 
5,640 

700 - i 

’ 
2,700 

109 | Disbursements: : 

2,200 : 
4,350 

1,300 

325 
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AMERICAN SOCIETY FOR ENGINEERING EDUCATION 
NOTES TO FINANCIAL STATEMENTS 


By resolution of the Board of Directors furniture and fixtures were written down to q 
nominal value, and in conformity with this policy new typewriters purchased were charged 
against the current year’s operations. 

It was further resolved by the Board of Directors that a transfer should be made from 


the appropriated surplus to provide for the excess of ECRC expenses over the sum of ECRC 
income and the expenditures allowed by the Society budget. The computation of the transfer 
was made as follows: 
$5,578.06 
To be provided for: 
By transfer from ECRC Reserve.............. $1,315.03 
By transfer from Special Project Reserve....... 1,486.45 


$2,801.48 


ECRC expenses exceeded anticipations as a result of heavy publication costs. ECRC 
would not have operated at a loss if the inventory of the unsold publications had been carried 
on the balance sheet. (This inventory was approximately $3000 at cost on balance sheet 
date.) However, in conformity with Society policy of carrying only the most liquid assets 
on the balance sheet, the inventory of unsold publications was excluded, and the above policy 
was adopted. 

Respectfully submitted, 


Cuar.es L. SKELLEY, 
Treasurer 


Mid-Winter Meetings 


The Cooperative Division of the ASEE 
held its third Annual Mid-Winter meet- 
ing at Northwestern University, Novem- 
ber 8, 9, and 10. The program was 
planned to be a part of the Technological 
Institute’s program in the Centennial 
celebration of Northwestern University 
this year. 

A conference of the Division of Rela- 
tions With Industry will be held at the 
Massachusetts Institute of Technology on 
February 2, 1952. The theme of the con- 
ference will be “The Student as an Indi- 
vidual.” A meeting of the Advisory Com- 


mittee of the Division will be held on Fr- 
day, February 1, 1952, at 9:30 A.M. The 
first draft of the papers to be presented 
at the June meeting will be discussed. 

The Mid-Winter meeting of the Engi- 
neering Drawing Division will be held at 
three New York universities—The Cooper 
Union, U. S. Military Academy at West 
Point, and Columbia University on Janu- 
ary 23, 24 and 25, 1952. The complete 
program was published in the November 
issue of the JOURNAL OF ENGINEERING 
EDUCATION. 
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THE T-SQUARE PAGE 


Officers 


DEVOTED TO THE INTERESTS 
OF ENGINEERING DRAWING 


B. L. WELLMAN, Editor 
Worcester Polytechnic Institute 


What Happened at East Lansing ? 


For six very busy days 177 engineers 
and teachers talked and listened, debated 
and relaxed, in the lecture room of Olds 
Hall and in the luxurious lounges of Shaw 
Hall. The subject was engineering draw- 
ing, the time was June, and the place was 
the beautiful campus of Michigan State 
College. With such a matchless combina- 
tion it is not surprising that the third 
Summer School for Teachers of Engi- 
neering Drawing was a complete success. 

Our gracious host provided comfortable 
rooms and excellent meals in their new and 
very modern Shaw Residence Hall, while 
the weather man very reasonably insisted 
upon only one rainy day. The sessions 
in Olds Hall were intensive and stimulat- 
ing, and were conducted with engineering 
precision. Sunday conveniently inter- 
rupted the sessions to allow members to 
drive to Detroit, Greenfield Village and 
Edison Institute, or to just relax and talk 
more shop. 

The theme of the Summer School was: 
Improving Our Status as Engineering 
Drawing Teachers. A complete list of the 
papers to be presented was published in 
the May, 1951, issue of the Journal of 
Engineering Drawing. Space does not 
permit a discussion of each of the 23 
papers presented at the meeting, nor of 
the many questions and comments that 
buffeted the panels of “experts” ( a term 
they all modestly rejected) at the end of 
each session. Needless to say, the panel 
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members acquitted themselves admirably, 
and their comments and summations con- 
tributed much of value to the sessions. 
It was the concensus of many members 
that these panel discussions ought to be 
continued at future meetings. 

It was the observation of your editor 
that the questions most frequently asked 
and discussed were: 1) is there an increas- 
ing pressure to further reduce the time al- 
lotted to drawing? 2) are integrated 
drawing courses pedagogically sound and 
more efficient of time? 3) how can we 
convince the administrations that descrip- 
tive geometry is a vital part of an engi- 
neer’s education? 4) what kind of visual 
aids can best be adapted to the teaching 
of drawing? 5) what can we do to promote 
more work in advanced graphics? 6) is 
the master bow professional type set the 
best for student use? 7) what to do with 
students who have had drawing in high 
school? 

Although the above topies were very 
popular and much debated, the solutions 
proposed were many and varied. Much 
more remains to be said, and your editor 
will weleome and publish on this page any 
further discussion. Take any side of the 
issue, but write it down and send it in. 
One man’s opinion often proves to be the 
right one. 

At the Annual Business Meeting the re- 
sults of the election were announced and 
the newly elected officers for the coming 
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vear are: 


Chairman: C. H. Springer 
Secretary: R. T. Northrup 

Member Ex. Com.: J. S. Rising 
Ed. T-Square Page: B. L. Wellman 
Adv. Manager: C. J. Vierck 


The amendment to the Articles of Pro- 
cedure to create the new office of Vice- 
chairman was unanimously adopted by the 
membership. This amendment was an- 
nounced in the May issue of the Journal 
of Engineering Drawing. Following the 
adoption, Dean Jasper Gerardi was nom- 
inated and elected to the new office. 

Chairman-elect Springer then  an- 
nounced that “in view of the great con- 


Summer 


The Executive Board of the ASEE has 
authorized sponsorship of summer schools 
proposed by the Electrical Engineering 
Division and the English Division. Both 
summer schools will be held at Dartmouth 
preceding the Annual Meeting. A sum- 
mer school on Sanitary Engineering has 
been proposed by the Civil Engineering 
Division. 


T-SQUARE PAGE 


cern felt by members of the Drawing 
Division about the continued and progres. 
sive squeeze being placed on all drawing 
departments for time, that the Policy 


-Committee of the division has been in- 


structed to formulate a policy that could 
be implemented by the entire division to 
combat this tendency.” 

Chairman Paffenbarger reported that 
the Mid-Winter Meeting will be held in 
New York on January 23, 24 and 25, 1952, 
The program for this meeting will be an- 
nounced on this page in an early issue, 
It was also announced that the Mid- 
Winter Meeting for 1953 will be held at 
the University of Nebraska at Lincoln, 
Nebraska. 


Schools 


The General Electric Company has pro- 


posed a summer school program on meth- 
ods of instruction which would familiar- 
ize educators with some of the novel 
methods of instruction used in the GE 
Company’s post-graduate program. The 
Executive Board authorized ASEE en- 
dorsement of this summer school program. 
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New Members 


BacH, GrorGe L., Dean, Graduate School of 


Industrial Administration, Carnegie In- 


stitute of Technology, Pittsburgh, Pa. 
W. N. Jones, R. B. Teare. 

BARTHOLOMEW, Epwarp L., Jr., Associate 
Professor of Mechanical Engineering, Uni- 
versity of Connecticut, Storrs, Conn. C. 
H. Coogan, Jr., F. L. Castleman, Jr. 

BowMAN, Ler, Head, Architectural and 
Photographic Depts., Franklin Technical 
Institute, Boston, Mass. B. K. Thorogood, 
R. G. Adams. 

CARPENTER, Howarp J., Assistant Professor 
of Mechanical Engineering, University of 
Vermont, Burlington, Vt. A. F. Tuthill, 
J. A. Bullard. 

CasEMAN, AvusTIN B., Instructor in Civil 
Engineering, State College of Washington, 
Pullman, Wash. E. G. Ericson, L. B. 
Almy. 

CriM, B., Director, Co-operative 
Education, Stetson University, LeLand, 
Fla. 8. C. Hollister, A. B. Bronwell. 

Decker, J. J., Office Manager, Advertising 
and Sales Prom., American Radiator and 
Standard Sanitary Corp., Pittsburgh, Pa. 
G. D. Lobingier, G. L. Scott. 

DucHaceK, Howarp, Assistant Professor of 
Mechanical Engineering, University of 
Vermont, Burlington, Vt. A. F. Tuthill, 
J. A. Bullard. 

Fuck, Cart, JR., Research Fellow, Micro- 
wave Research Institute, Polytechnic In- 
stitute of Brooklyn, Brooklyn, N. Y. C. 
C. Whipple, J. W. Hostetter. 

GorHRING, Henry G., Placement Director, 
College of Engineering, University of Wis- 
consin, Madison, Wis. R. A. Ragatz, M. 
0. Withey. 

GREENE, JAMES H., Assistant Professor of 
Industrial Engineering, Purdue Univer- 
sity, Lafayette, Indiana. R. W. Lindley, 
0. D. Lascoe. 

HAMMOND, ALEXANDER F., Instructor in 
Drawing and Designing, Clemson College, 
Clemson, S. C. J. E. Shigley, S. R. 
Rhodes. 


HEINLEIN, Davip M., Head, Science Dept., 
Rutgers Preparatory School, New Bruns- 
wick, N. J. E. C. Easton, M. T. Ayers. 

HuDELSON, D., Assistant Professor 
of Mechanical Engineering, Ohio State 
University, Columbus, Ohio. S. R. Beitler, 
A. I. Brown. 

JENKS, JOHN F., Assistant Professor, Tech- 
nieal Extension Division, Purdue Univer- 
sity, Indianapolis, Ind. E. C. Susat, A. 
W. Collins. 

Jones, THOMAS F., Jr., Assistant Professor 
of Electrical Engineering, Massachusetts 
Institute of Technology, Cambridge, Mass. 
C. E. Tucker, K. L. Wildes. 

KAUZLARICH, JAMES, Assistant, Graphics 
Dept., Columbia University, New York, 
N. Y. A. P. Boehmer, A. B. Cambel. 

LESLIE, PHILP, Assistant in Chemistry Li- 
brary, University of Illinois, Urbana, Ill. 
W. C. Huntington, 8. H. Pierce. 

LuKeER, JAMES A., Assistant Professor of 
Chemical Engineering, University of 
Denver, Denver, Colo. D. C. Davis, Jr., 
T. O. Reyhner. 

MAECHLER, Hugo C., Assistant Professor of 
Drawing, University of Wisconsin Exten- 
sion, Milwaukee, Wis. J. G. Van Vleet, 
W. M. Christman, Jr. 

MARSHALL, GILBERT A., Instructor in Me- 
chanical Engineering, University of Ver- 
mont, Burlington, Vt. A. F. Tuthill, E. RB. 
McKee. 

Mason, Martin A., Dean of Engineering, 
George Washington University, Washing- 
ton, D. C. C. H. Walther, J. S. Antel. 

MATCHETT, GERALD J., Associate Professor 
of Business and Economies, Illinois Insti- 
tute of Technology, Chicago, Ill. P. Davis, 
E. R. Whitehead. 

McAmis, J. C., Jx., Assistant Professor of 
Mechanical Engineering, University of 
Tennessee, Knoxville, Tenn. R. C. Robert- 
son, J.D. Maloney. 
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McCormick, JAMEs P., Assistant Professor 
of Electrical Engineering, Clarkson Col- 
lege of Technology, Potsdam, N. Y. R. A. 
Record, A. R. Powers. 

McDowE LL, H., Instructor in Indus- 
trial Drafting, Kansas Technical Institute, 
Topeka, Kans. G. R. Cotton, H. L. Livas. 

Mirsky, Aron L., Assistant Professor of 
Civil Engineering, University of Connect- 
icut, Storrs, Conn. K. C. Tippy, G. Tim- 
oshenko. 

MontTGoMERY, SigMuND J., Associate in In- 
dustrial Engineering, Columbia University, 
New York, N. Y. S. C. Hollister, A. B. 
Bronwell. 

NICHOLS, KENNETH V., Instructor in Elec- 
trical Engineering, University of Wiscon- 
sin, Madison, Wis. H. R. Peterson, T. J. 
Higgins. 

NIELSEN, Haroup, Assistant Professor of 
Mechanical Engineering, University of 
Dayton, Dayton, Ohio. A. J. Westbrock, 
A. R. Weber. 

OxrorD, CHARLES W., Assistant Professor 
of Chemical Engineering, University of 
Arkansas, Fayetteville, Ark. _W. B. Stiles, 
N. H. Barnette. 

REED, GrorGE W., Assistant Professor of 
Electrical Engineering, Clarkson College 
of Technology, Potsdam, N. Y. A. R. 
Powers, A. B. Bronwell. 

RITCHIE, MARGUERITE, Engineering Librar- 
ian, University of Maryland, College Park, 
Md. R. B. Allen, J. E. Younger. 

Scorrron, Victor E., Associate Professor 
of Civil Engineering, University of Con- 
necticut, Storrs, Conn. F. L. Castleman, 
Jr., K. C. Tippy. 

SIDLE, Ropert G., Chairman of Mechanical 
Engineering, University of Vermont, Bur- 


NEW MEMBERS 


lington, Vt. 
lard. 

Sxites, James J., Instructor in Electrica] 
Engineering, University of Wisconsin, 
Madison, Wis. T. J. Higgins, H. A. Peter. 
son. 

SmitTH, P., Instructor of Manufactur. 
ing Processes, General Engineering Dept.,, 
Purdue University, Lafayette, Ind. 0, D, 
Lascoe, H. A. Bolz. 

SmirH, Gustavus E., Assistant Professor 
of Electrical Engineering, University of 
Kentucky, Lexington, Ky. D. V. Terrell, 
A. B. Bronwell. 

STREET, Donatp T., Associate Professor of 
Engineering, University of Rochester, 
Rochester, N. Y. R. F. Hisenberg, C, L. 
Rickard. 

TaTE, VERNON D., Director of Libraries, 
Massachusetts Institute of Technology, 
Cambridge, Mass. 8S. C. Hollister, A. B. 
Bronwell. 

WEINBERG, Instructor in Electrical 
Engineering, University of New Mexico, 
Albuquerque, N. M. W. G. Hoover, M. E. 
Van Valkenburg. 

WELLINGTON, CHARLES B., Extension Lee- 
turer in Mechanical Engineering, Univer- 
sity of New Hampshire, Durham, N. H. 
E. H. Stolworthy, E. T. Donovan. 

Wennt, Rosert H., Vice-President and Gen- 
eral Manager, Globe Corporation, Air. 
eraft Division, Lockport, Ill. K. L. Bur 
roughs, A. Stott. 

Yates, Epwin L., Director of College and 
University Relations, General Motors Cor. 
poration, Detroit, Mich. J. C. McElhany, 
K. A. Meade. 


C. M. Thomson, J. A. Bul 


214 new members this year 


Dartmouth College 


ANNUAL MEETING 


June 23-27, 1952 


Hanover, N.H. 
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NEW! 


Packaged Metallic Rectifiers 


See Your M-G Power Supply 


5-kw Selenium Rectifier Power-Conversion Unit 


Permits Study of Rectifier Characteristics 
These Rectifiers will enable your 
students to perform experiments that will 
familiarize them with the characteristics 
of this modern power-conversion unit. 
Static metallic rectifiers are receiving 
wide recognition in industry due to the 
inherent advantages of low installation 
cost, high efficiency and good regulation. 


General Electric’s new Selenium Recti- 
fiers, supplying low-ripple d-c, are a 
convenient supplement to conventional 
rotating motor-generator sets. 


Rectifier Units Equipped With: 
34, full-wave selenium rectifier stacks 
Insulated delta-wye transformer 
Three-pole a-c contactor with thermal 
overload protection 
Forced-air fan (on 7.5-kw units & above) 


Electrical Characteristics: 
Efficiency: between 81 and 85% 
Regulation: between 8 and 13% 

Power factor: 95% or better 
Ripple: about 4% 
Ratings and Ranges: 
Input: 208, 230, 460 volts, 3¢, 60 cycle. 
Output: 125 or 250 volt d-c, 0.75 to 25 kw. 


Write for fully illustrated Bulletin 
GEA-5658, containing wiring diagrams, 
performance curves, and application in- 
formation to: General Electric Company, 
Sect. C687-72, Schenectady, N. Y. 


687-72 
11 
. 


rik 


adds up to Millions 


Perhaps you’ve noticed that lamp bases, traditionally made of 
brass, now are being made of aluminum. There’s a story behind 
this change and it tells a lot about the kind of jobs going on at Alcoa. 

It started several years ago when engineers of two leading lamp 
manufacturers agreed with our suggestion that bases of aluminum 
would cost less. ‘‘But will they be as good . . . will we have to 
revise our methods?” they asked. 

The potential savings, a few mills lamp times the 830 
million sold each year, made finding the answers worth-while. 
Together we started two long-range research projects. 

We tested samples, changed alloys, varied tempers, rolled dif- 
ferent thicknesses. Lamp manufacturers tried each, until one met 
all requirements. 

All this time, the manufacturers had aluminum bases installed 
in seacoast and industrial atmospheres. Our laboratories ran other 
tests under corrosive conditions. After 1% years the reports came 
in: Aluminum bases measured up in every respect: conductivity, 
corrosion resistance, ease of installation and removal. 

This is typical of the research and development jobs now under- 
pe | at Alcoa. And others are waiting for the men with the skill 
and imagination to tackle them. ALUMINUM COMPANY OF AMERICA, 
1825 Gulf Building, Pittsburgh 19, Pennsylvania. 


ALUMINUM COMPANY OF AMERICA 
12 
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Other engineers are 


finding many new uses for this new SR-4° device. . . 


HOW ABOUT YOU? 


Further expanding the engineer’s field 
of exact knowledge, the Baldwin SR-4 
Fluid Pressure Cell opens entirely new 
opportunities in the precise measure- 
ments of both stable and fluctuating 
pressures in all types of fluids. 

Heart of the cell is a pressure- 
sensitive tube with an SR-4 strain 
gage grid bonded to its exterior. Gas 


or liquid to be measured enters this 


tube, causing it to expand, which 
stretches the fine wire in the grid. 
The consequent alteration in elec- 
trical resistance, calibrated in p.s.i. or 
other units is measured by an indi- 
cator or recorder, or actuates monitor 
or alarm apparatus. 

The cell is easily installed, and is 
bed to use with all types of 
fluids—corrosive or non-corrosive— 


and over a wide range of pressures. 
A wide variety of indicating, record- 
ing, and controlling instrumentation 
is available to meet your particular 
requirement. Calibration inaccuracy 
is not more than 4% of full range at 
any point from 0% to 100% of capac- 
ity, and this measuring performance 
is maintained under hundreds of thou- 
sands of pressure cycles. The unit is 
extremely responsive to pressure fluc- 
tuations making it invaluable for re- 
search on surges and similar pressure 
fluctuations, and explosion studies. 
For more detailed information, ask 
for Bulletin 306. One of our re 

resentatives will be glad to discuss pa 
application of these cells to the solu- 
tion of any fluid pressure measurement 
or control problem you may have. 


,ALDWIN - LIMA -HAMILTON 


TESTING HEADQUARTERS 


Eddystone Division, BALDWIN-LIMA-HAMILTON CORPORATION, Philadelphia 42, Pa. 


In Canada: Peacock Bros., Lid., Montreal, Quebec 
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For Engineering Courses... 


HIGHWAY ENGINEERING 


By L. J. Ritter, Jr., University of Florida, and R. J. Paquette, of the Georgia 
Institute of Technology. Meets the need for both introductory and advanced 
courses in highway engineering. Material is stated as succinctly as possible. 
General factors are discussed first, followed by unusually complete chapters 
on administration, economics and financing, and planning. 

720 pages, 189 illustrations. $6.50 


BASIC REINFORCED CONCRETE DESIGN 
A Problems Method Approach 


By George Elwyn Large, The Ohio State University. Designed for under- 
graduate engineering and architectural students. Incorporates instructor’s 
explanations with abundant instructional examples, drill problems, indi- 
vidual laboratory or homework problems. Examples are taken apart, 
solved by familiar methods and formulas evolved. 

334 pages, 154 illustrations. $5.50 


SUBSTRUCTURE ANALYSIS AND DESIGN 


By Paul Andersen, University of Minnesota. Develops theory largely by de- 
sign problems; procedures and methods are given which enable the engi- 
neer to construct a safe, economical design. Subject is treated entirely 
from the point of view of the design engineer. Includes latest practice as 
well as classical methods of evaluating problems. 

305 pages, 224 illustrations. $5.00 


AERIAL PHOTOGRAPHS IN FORESTRY 


By Stephen H. Spurr, University of Minnesota. Brings together the aspects 
of photogrammetry which are considered essential in forest mapping, forest 
inventory, and other phases of forest management. Also serves as a report 
on recent research in this field. Offers a great deal of material published 
for the first time, including results of research at the Harvard Forest.j 

340 pages, 94 illustrations. . $6.00 


ELEMENTS OF APPLIED HYDROLOGY 


By Don Johnstone, The Ohio State University; and William P. Cross, U.S. 
Geological Survey. Provides a broad conception of hydrology which is well 
adapted to civil engineering courses. Besides covering the fundamentals of 
hydrology, it encourages an analytical approach to the solution of engineer- 
ing problems in general. Material has been kept at the undergraduate level. 
276 pages, 109 illustrations. $5.00 


THE RONALD PRESS COMPANY 
15 East 26th Street, New York 10, N. Y. 
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THE VISUAL IMPACT OF A PHOTOELASTIC IMAGE 


Drives home the fundamentals of sculptured design for fatigue- 
tough structures @ No other method so quickly emphasizes 
the importance of stress distribution @ Chapman Labora- 
tories offer complete 
packages—Simple, ver- 
satile, budget priced. 


STRAIN FREE SQUARE 

EDGED MODELS MADE 

FROM TEMPLATE IN 
TEN MINUTES 


NO ANNEALING 
NO POLISHING 


COMPLETE KIT WITH 
FULL INSTRUCTIONS 
INCLUDING SUPPLY 
OF PLASTIC AND 
SAMPLE TEMPLATES 


$255.°° FOB 


Brilliant image projected 
downward on sketching 
pad. 


Centralized controls of 
load—focus—azimuth. 


Instant selection of dual 
light source. 


Quarter wave plates in- 
stantly removable. 


Synchronized polarizer 
analyzer. 


Requires desk top onl 
10’ wide x 
length. 
| Complete *732.” FOB 
5” POLARISCOPE AND 150 POUND 
‘LOADING FRAME accessories available. 


Components sold separately to fit running budget. 
DETAILS UPON REQUEST 


Chapman Laboratories, P.0. 207, West Chester, Pa. 
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Ready For You To lems 


THE DESIGN OF 
_ SWITCHING CIRCUITS 


Keister, E. and SETH H. WASHBURN 
Members, Technical Staff, Bell Telephone Laboratories, Inc. 


A New ELECTRICAL ENGINEERING TEXT Presenting — 
the Basic Techniques of Switching Circuit Design Applicable to 
Digital Computers, Other Complex Control Systems and Tele- 
phone Switching Systems. Profusely Illustrated. 


Level—Suitable for instruction from the j junior to graduate level. 
Prerequisites—An understanding of the basic electric circuit 
theory and some knowledge of electromagnetic and electronic 
a Large number of problems illustrating important phases 
ircuitdesign. $36 pp.—6x9—Cloth—Very Well Ilustrated—$6.00 


FUNDAMENTALS OF 
RADIO COMMUNICATIONS 


By ABRAHAM SHEINGOLD 


An Up-to-Date RADIO COMMUNICATIONS TEXT Cover- 
ing Circuit Theory and Operational Characteristics of A-M and 
F-M Sound Communication Systems, Television and Facsimile, 
Frequency-Sharing and Time-Sharing Multiplex Systems, and 
Radar, Loran and Other Aids to Navigation. Meets a Definite 
Need on the Intermediate Level. More than 300 Illustrative 
Figures Are Included. 


Primarily designed for use in a one-year radio course. Since 
there are no college-level subject prerequisites, this course might 
be offered in any one of the college-year levels. Some previous 
work in D-C and A-C electricity is desirable, but not essential. 
Can also be effectively used in courses connected with technical 
termina] education programs and in military training programs. 
Suitable also for Junior colleges. 448 pp.—6 x 9—Well Illustrated 
Cloth Binding—€5.25 


If You Teach or Direct These Courses, 
EXAMINATION COPIES Are Available to You 
Within The Limits of The Continental U.S.A. 


@& D. VAN NOSTRAND COMPANY, INC. 


- 
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TRACTORS and THEIR POWER UNITS 


By E. L. Baroer, Jowa State College, W. M. Cartetow, 
Michigan State College, E. G. McKisssx, OSDA Tillage Ma- 
chinery Laboratory, and Roy Bainer, University of California. 
Summarizes important data from technical papers and bulletins 
never before brought together in a textbook. One of the 
Ferovson Founpation AcricutturaL Enoinssrino Sgaigs, 
Ready in January. Approx. 460 pages. Prob. $6.00. 


FOUNDRY WORK 


By Eowin W. Doz, Brooklyn Technical High School. Ex- 
plains the principles of foundry work and shows how they are 
applied in molding, coremaking, and all other aspects of foundry 
work. Prepared in cooperation with the textbook committee of 
the American Foundrymen’s Society. i951. 109 pages. $1.76. 


PLASTICS MOLDING — 
By Joun Demonte, Furane Plastics, Ine. Studies the @ 
problem from an engineering viewpoint, covering first the ordi- 
nary flow of materials and second the techniques for handling 
materials once the flow principles have been properly estab- 
lished. Ready in January. Approx. 476 pages. $9.00. 
COALEGE IFERING 


TENSOR ANALYSIS 


_ Theory and Applications. By I. S. Soxountxorr, Univer- 
sity of California at Los Angeles. Develops tensor theory thor- 
oughly and applies it to geometry, analytical and relativistic 
mechanics, and mechanics of deformable media. One of the 
Wivey Matuematics Series. November 1951. 335 
pages. $6.00. 


DATA BOOK for CIVIL ENGINEERS 


By Eutwyn E. Seelye, Stevenson, Value and Knecht,” 
Consulting Engineers. 

Volume |: Design. Second Edition. November 1951. 521 
pages. Prob. $13.00. 

Volume Il: Specifications and Costs. Second Editio 
November 1951. 506 pages. $13.00. ee 


Send for copies‘on approval 
See page 3 for news of other Wiley books 


JOHN WILEY & SONS, Inc. 
40 Fourth Avenue New York 16, N.Y. 
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